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(HONS) weet H.R. Trudeau 


: Cross-Exam by Evans 
Inuvik, Nowe. 


February 18, 1976 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. BAYLY: Mr. Commissioner, 
I have one of the reports which was requested be table 
as a result of Dr. Snow's evidence, and that is a 
report entitled, "The Effect And Fate Of Crude Oil Spi 
On Two Arctic Lakes", reprinted from the 1975 conferen 
on Prevention and Control of Oil Pollution, proceed th 
proceedings of March 25 to 27%, 1975 im San Francisco, 
and I'll just enter that as an exhibit. 

("THE EFFECT AND FATE OF CRUDE OIL SPILT ON 
TWO ARCTIC LAKES" “MARKED AS RHI BOT 483) OO 

The other, I believe, are 
available and the Commission counsel and I will be 
taking steps to make them exhibits. 

MR. EVANS: I believe it's my 
turn to cross-examine Mr. Trudeau. 

HUGH ROBERT TRUDEAU, resumed: 
CROSS-EXAMINATION BY MR. EVANS: 

Q Mr. Trudeau, I wonder, 
yesterday you, in your prepared evidence, discussed 
seismic charges on the ocean flax, drilling a hole 
and through the ice. I wonder if you could elaborate 
on that? On exactly how that would be done? 


A On. the techniques of doi 
this? 

Q Yes. 

A Well, the drilling: of 
these charges into the bottom is done in shallow water 


situations, where there's probably no more than five o 


six feet of water below the ice. What they do is they 


simply move a small land rig over the ice, they drill 
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H-R. ‘Trudeau 

Cross-Exam by Evans 
their hole down into the bottom, and depending on the 
type of bottom that they're working in, they can either 
withdraw the drillstem and bit, and load through the 
hole -- that's not very common though because usually 
the hole will slough in on them, so what they'll do is 
they'll load down through the drill stem, the drill 
stem being hollow, of course. They put the charge into 
the bottom and then they withdraw the drillstem. 

They'll probably set several 
of these charges eee Set oh then they set out 
their | , and fire them off. THat's basically how 
they, do. 1th 

THE COMMISSIONER: They set up 
the geophones on top of the ice? . | 

A YesiheTheys usual iyowidd | 
set them on top of the ice, although in some areas | 
where they SEeainres problems with their recordings, it | 
has been proposed to drill holes through the ice, set 
hydrophones on the bottom, and then fire and then 
withdraw; but of course in the wintertime, that's a 
problem because you have to do it quickly in order to 
get all your hydrophones back out before they freeze in. 
The common way would be to do it on the ice. 

MR. EVANS: 

Q Well, so this wouldn't be 
a practical method in other than very shallow water? 

A That sonignt: 

Q You couldn't use it in 
areas like the Sverdrup Basin, where it's maybe a hundre 
or more feet of water? 


A No, they don’t: 
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; Cross-Exam by Evans 


Q Well, how would they do 
the seismic work in an area such as the Sverdrup Basin? 


A Well, the only way that 


they can do it is by simply drilling a hole in the ice 
with a normal ice auger, and setting their charge at 
some point in the water column, and firing it that way. 
This is in fact the way that they have been doing it, up 
in the MEGHPAREELE areas, and when they first went up 
there, they requested permission to use up to twenty 
pound charges, but they indicated that the normal -- in 
the normal operation, they would use charges roughly in 
the area of two pounds. Well, we were very reluctant 

to permit this, however we felt that in most of these 
deep water areas, it was unlikely that they would 
encounter large schools of fish; there may be the odd | 
fish around, but there wouldn't be any large concentration. 
So we authorized it, but with considerable atteie 
us to industry, to do something about that method, that 
we found that a totally unacceptable method, on the 
philosophical basis, anyway. 

They have tried, and they've 
now gotten their shooting methods down to the point 
where they're using ide yeEA Te grain aquaflex in 
roughly twenty-five foot lengths. Now, to get a feeling 
for the size of that charge, if you ~-- I believe it's 
something like 7,000 grains to the pound -- the example 
I used in my testimony referred to 200 grain aquaflex, 
so what they're using now is 25 grain aquaflex and only 
a 25 foot piece, so it's a very small charge; and they 


simply lower that down vertically into the water column 
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Heh. Trudeau 
Cross-Exam by Evans 


and Tire Lt; 
Q So in this particular case | 
they received an exemption from the standards that you 
set out on page 8 of your prepared testimony? 
A That “siyiLoght.. 

And that was the only area 
that we did not apply this. This has been applied in 
the Mackenzie Delta which was the main area where seismi 
operations were being carried on. 

Q Now sir, according to your 
testimony that you raised your standards with respect 
to how deep the charges Aan to be set, what was the 
reason for that? 

A Well, as I indicated, when 
we first got into this, we didn't have very much 


| 
information at all on the effects of seismic. We began | 


| 


collecting this information immediately, and as these || 





reports came in, they were sent down to our professional 
people in the Freshwater Institute. The scale that's 
being applied was one that was given to us by Mr. John 
Millen who I believe has appeared before this Inquiry, 
from the Pacific region. He was at time within our 
section in the Institute, how he arrived at those figures 
I couldn't tell you, but that's where they originated 
BLOM « 

Q Now, on page 10 of your | 
prepared testimony, you stated that"none of the eae 
that I am aware of, however, did any work on sub-letha 
effects". Do you know if there are any studies 


underway on sublethal effects of seismic charges? 
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JURNABY 2, B.C. ek. Trudéan 


Cross-Exam by Evans 


A Not to my knowledge, there 
Tent e2.n0. 

Q Do you think it would be 
a good idea if we did study that? 

A Well, I'm not a scientist 
and I'm not really that familiar with the problems 
involved in launching this type of a study, so I don't 
know whether they're feasible or not. Looking at it fro 
a management point of view, there's information that T 
would like to know, and from that point of view I would 


think it would be desirable. 


Q Right, that was the point 


of view I wanted to get an answer from you on, 

Now, On page 13 you state that 
black powder is far less lethal to fish than high 
velocity explosive. Would it to your knowledge be | 
feasible to use black powder in seismic operations? | 

A Well, I've approached 
industry on that question, and they indicate to me that 
black powder is not desirable because they require 
considerably larger charges to get the same results, 
which is a money and a logistics problem, and they also 
indicate that it's quite a bit more dangerous powder to 
work with, so. ,if,.~wou wenewAzcgds I look at it, even if ther 
was indication that black powder would be acceptable from 
a data point of view, I would still have to be rather 
concerned about the dangerous aspects of the people handling 
it.. So, this is. what they've told me. 

Now, there are options. There | 


hat 
have been in the States some combinations of powders “have 
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Pak.  Prideau 
Cross-Exam by Evans 


been developed which develop characteristics similar 


to black powder from the pressure point of view, and | 





at the same time are getting fairly good data for 
seismic purposes. I've approached C.I.L. and other 
companies Of this Sort, ahd this particular type or 
powder doesn't seem to be available right now, for some 
reason. Now I'm stizll involved’ in trying "to find out 


whether it is or not, but that's where it stands right 


now. 





Q So there may be a kind 
of powder =— 

A There may be some 
possibility of a compromise between the high velocity 


and the black powder, but at “this port T“don"' t ‘Know 





whether that's possible or not. 
Q On page 15 you discuss | 
linear explosives. Do these give as good a results as 


geogel? 





A Well, the indications ie | 
I've gotten from industry, seem to indicate that they 
are acceptable. Whether they're as good as geogel or 


not, 1. don’t know. “You Know, that"s”’a"teenntecar=—- 


Q They've indicated that 





they get acceptable results... - 
A They're living with it, we'r 
eee Now, yesterday Mr. 
Longlitz testified, and in response to a question, he 
stated that the -- discussed the potential problems 


| 
for enforcement officers becoming friendly with the 
companies they're regulating; and he suggested a 

| 
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roration of officers was ofe method, ofpdimitinhg ithe 
problem. WHat's your opinion of that proposal? 

A Well, I suppose potentiall 
that may be a problem, but I think people tend to get a 
little paranoid about these sort of thing... You know, 
I don't begin with the assumption that people are ee 
susceptible to bribes and that sort of things. I have 
complete faith in my enforcement staff, and I don't have 
any doubts at all that even though they may have a good | 
working rapport with the industrial representatives that 


there's any problem with the enforcement standards. 





Q Ibwasn't actually: thinking 
Ofrbribesprlowasrthinkang of,»morefsubtleskindnof.»-- | 
A No, I understand, you know, 
wefiue Only balkingfapmatterweft.degreesgw,Iamean; aubribe | 
is a bribe whether it's in terms of cash or a meal or 
whatever. | 
QO Okay. How large an | 
enforcement staff do you have? | 
A Well, on the books I have | 
a total of 13 officers in the Northwest Territories. In 
actual fact, though, I have three of those positions 
frozen, and I'm occupying the other one, which is not 
in effect an enforcement position any longer, so that 


leaves me with nine officers working in the field. 


Q Do. youcthinkwthat's 
adequate touvr-twcover theharea? 
A Ne .I don't. 
: Q How many officers do you 


think you'd need to do a really good job of enforcement? 
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A Wellyethatewowld bea rather 





complicated question to answer. Our area of involvement 
includes the enforcement responsibility for marine 
mammal harvests throughout the Northwest Territories, 
and at present we have nobody at all stationed in the 
eastern Arctic, so, you know the problem with trying 

to determine how many man years you need to do an 


eGfectiveijob,.is a little difficult, because in our 





one of enforcement, our work is primarily during the 
summer months, which leaves you with quite a long period 
of time with minimal amount of enforcement work to do. 
It's been my opinion that you 
are better off to have a small effective enforcement | 
staff that is kept very busy during peak periods, rather 
than have a lot of people who, you know, aren't kept | 


that busy and results ina lot of unhappiness amongst 


the staff; so although our officers are working fairly 





long hours when they're busy, I think they're much 
happier for it, and I prefer to keep the staff fairly 
small. : 
Q Well, could you give us 
a ballpark figure, as an estimate? I realize it's 
dificult ato. purtepayakikogunesrons elit. 
THE COMMISSIONER: Well, you 
have ten at work now. 
A I have -- well, on the 
books I have twelve. I have actually nine working 
now, ten with myself, of course. 
. THE COMMISSIONER: Right. 


A I would like to see anothe 
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man stationed in Inuvik, one in Frobisher Bay, one in 


1 
i Rankin Inlet and another one in Yellowknife, so -- 
3 THE COMMISSIONER: Another one 
4 where? 
5 A Yellowknife. 
6 | THE COMMISSIONER: M-hm. So 
F you need two more in the Mackenzie Valley, one at 
g Yellowknife -- 
9 A One more -- well, the one 
10 in the Yellowknife area I would try to utilize in the 
i | high Arctic, but the man year itself wouldn't be much 
13 use without a budget to cover the high Arctic, and that''s 
i really the prohibitive factor right now. So three more 
14 would give me fifteen men total. I think we could do 
1s a quite adequate job with that. 
iG MR. EVANS: Do you think that 
17 if the pipeline were built, that this would increase | 
18 the requirement for enforcement staff? 
19 A Oh, absolutely. 
20 Q How much? 
oa A Well, besides just the 
29 pipeline, there are other things going onin the valley. 
a8 There's the highways proposals and this sort of thing. 
24 As these roads are developed and access to lakes and 
25 streams is made easier, I could see quite an increase 
an in sports fishing pressures. There's possible conflict 
7 between sports fisheries, commercial fisheries and 
28 domestic fisheries. Again, I would want to keep the 
29 number of people fairly low, so I would say with anothe 


30 man in Inuvik, I've got one in Fort Simpson now, I woul 
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like 


I guess we would have to monitor the development and 


respond as we detected the need. 


QO You'd imagine there'd be 





be more requirement than that though? 
A Tihs iquate possible, but 
without knowing the scope of the development it's hard 


to really put a number on it. 


@) Now, I was wondering, from 





your prepared statement, it appears that 2 takes quate 
a lot of training to become an effective enforcement | 
officer. How long would it take to train a new man? | 
| 
A Well, that depends on how | 


you go about training them. You know, you could do it | 


| 


the way the R.C.M.P. does, where you put them into 
intensive training for something like six months. That) 
would be quite adequate, but when you're dealing with 
a small staff such as we are on a very limited budget, | 
we find that Lees @adiiemene practicalubecbring the | 
person on, and put him out an the field with a trained | 
officer, and to give them short courses in the specific 
areas that we need right away, and we try and keep this 
training going as a continuing sort of program. 

One of the problems with our 


type of enforcement is that we don't get involved in th 


volume of cases as what, say, an Ri€.M.P. officer = 
and so you have to be constantly brushing up on the | 
theory of it if you're going to effective ina eieetenes 
That's really the biggest problem that I have with 
S 


training. We try to handle that through special cours 
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that are provided by institutes like Lethbridge Community 
Gr aoe;2 N. AL ye Varicouver Police facademy;* and at the | 


same time we run Our own seminars periodically where we 
bring in training people from these institutes, from the 


R.C.M.P. and from whatever other sources are available. 





QO So it would take a 
considerable period of time to turn a new recruit into 


an enforcement officer. 


A Well, it's a never-ending 





process really. 

Q Now, on page 19 you 
discussed alternate power sources, with respect to | 
seismic operations. Now, how -- and I think you stated 
you've tried to encourage the industries to use these. 
How effective have yourefforts been? 

A Well, in the Beaufort Sea | 
area Alit thas) tbeen very weffective ani thata!lot of the 
offshore, and I refer to the deeper offshore seismic, 
is presently being done during the summer months with | 
ad Vguris..| cain sthe high Aipetic!crhére eis: tay problem of 


access, you know because of ice cover, but there are 


those areas, Lancaster Sound and into the high Arctic 
Tslands, with air guns, so I think: industry has tried 
as much as they're able to, with the technological 


a couple of ships every year that do work up through 
limitations on them, to comply with that -- 
| 


QO Do they get effective 


results with these airguns? 
A Well, again, this is a 


technical opinion, but as I understand it, they're not 
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as good as what the geogel is, but they're adequate in 
most areas. In some areas they have proven to be 
totally inadequate, and in those areas they've requested 
to go back with different methods. 

Q wUSsSt OUL OF INterest, 
towards the bottom of page 9 you refer to a sparker anda 
wire exploder, and I wondered if discharging large 
amounts of electricity into the water would -- would 
this electrocute some of the Laesles 

A Well, I'm sure it would 
if they were in the immediate area of the discharge, 


but that system has never been used up here, to my 


knowledge. 
Q Te Hasn't, Eh? | 
A I don't know anything about 
most of these -- well, pardon me, vibroseis has been 


a 


used, and dynoseis has been used, and vaporshock has 


been used, but not to any extent, and industry has 


discounted them for use in the offshore, The reasons 


are technical and I really couldn't relate. 

OQ Essentially, that they 
don't yield effective results? 

A Tie Ss) © Lone. 

@) Now, on page 26, in 
discussing enforcement, you stated that you were advised| . 
then that "I could not take legal action against a 


Crown corporation." I assume this was advice from the 


A THacts Lagnt. 


| 
the Crown counsel's office in Yellowknife? 
Q Did they tell you that 
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they couldn't prosecute the Crown corporation, or that 
they as a matter of policy, wouldn't prosecute? 


A Noe don’ t ubhink Lhiwes 


a matter of policy. My communications with the Crown 





attorney's office, I've always found them to be quite 
willing to prosecute any cases that we brought to them, 
that were well prepared. As I understand it, there is 


some kind of protection built into the enacting 





legislation, that sets up the corporation, that provides 
for them some sort of immunity. Now, I haven't 
investigated that further myself, and that's my 


understanding of it. 


| 


THE COMMISSIONER: Well, there's 


| 


no reason why you should have. You take the advice 
of the lawyers, and that's the end of it. 
A Yes. Mind you, I'm not 


| 
| 
| 
totally in agreement with it. I'm not sure that it | 
| 
couldn’ t= be. done, bub == | 
(LAUGHTER) 
hodidn se dep aida there: 
Q Well, I assume that you'd 

like to see the legislation changed, so that these 
regulations could be enforced against Crown corporation 


is *thatecorrect? 

A Well, what I would like 
to see is the same standards apply to everybody. 

QO Well, vexactly, that's 
what I‘nt< 

A By whatever means. 


THE COMMISSIONER: I think we 
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1949) 


1 Cross-Exam by Evans _ 
Cross-Exam by Gibbs 


can interpret that. 


QO I won't restate it for him 


in a different manner. I don't have any further guestions 


Mr. Commissioner. 

THE COMMISSIONER: Thank you. 
CROSS-EXAMINATION BY MR. GIBBS: 

6) Mr.- Trudeau, on page 3 
of your prepared evidence, you use some words which 
seem to me.probably represented your philosophy .: 
as an enforcement officer. Towards the bottom of the 
page, the last full paragraph, you use these words, 
"realistic conditions attached to land use permits, 
which will permit the best use of resources with 
minimal environmental effects", and that really does 
represent your approach to the seismic activity, doesn't 
BR Oe | 

A VEG, hat 1S ree ht . 

Q I take it from your 
prepared evidence that this standard has been or is 
rapidly being achieved, insofar as you are concerned. 

A Well, 1 think, that, 1, 1 
read it properly, you know I mean I'm referring to the 
attitudes of other people that I'm associated with in 
this area that this is a recognized goal of those 


people, but how fast it's being achieved I'm not too 


/ Sure. 
©) Well, you certainly -- 
there were -- and no one discounts there were problems 
before -- 


A Oh absolutely. 
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H.R. Trudeau 19492 


; Cross-Exam by Gibbs 


Q -- but they have been 


reduced considerably by reason of the activities of you 


and your people. 

A Yes, and I restrict that 
comment though to the areas that I am most familiar 
with, and that's the effects of these operations on the 
fisheries resources. 

Q On page 5, for example, yo 
talk about the problems of blocking streams, and bank 
erosion, and say that the situation is in your view, now 
being rectified. 

A Yes. (Againp LopPhave sto 
qualify that. I don't like qualifying statements all th 
time but it seems to be the way that these things have 
to be done. When I say that it's been rectified, I'm | 
looking at it from the terms of an enforcement officer, 
again. You know, what we strive for is the best 


possible degree of compliance, given a certain amount 


course, we would like to have 100% compliance, but 
realistically that probably won't be achieved, so given 
the amount of effort we put into it, I think we've 
achieved what is probably the best rate of compliance. 
Now, we could put a lot more effort into it, but I don't 
think the increase in compliance rates for that amount 
of effort would be justified. 

Q But as an enforcement 
officer, you're satisfied that the problems of bank 
erosion and the blockage of streams, are now in hand. 


| 
| 

of effort in the field of enforcement. Now, ideally of 
A Yes, Towould, think, sos 
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H.R. Trudeau 
Cross-Exam by Gibbs 
Q And similarly, with fuel 


spills and improper waste disposal, you say on page 6 


that "a vast improvement in handling procedures for 


these Materials has been evident over the past few years". 


A res. ' Sub L also pointed 
out though that there arestill Spills every year, 
and situations where these enter the water, and ina 
very Lew Of those Cases, it*s been our finding that they 
were attributed to negligence, and in those cases we've 
prosecuted the companies involved. 

@) Mes, enc thats what vou 
as an enforcementofficer expect is going to happen, as 
long as we live in an imperfect world, we're going to 
have some employment in your field. 

A Thee Ss right. I hope so. 

(LAUGHTER) 

6) As long as you have, I 

sg I hope so too. 
guess I have/ But in general, the question of fuel 
spills and improper waste disposals is under control. 
You have to prosecute sometimes, but -- 

A Phat’s right. 

Q And also, fish killed by 
explosives is now fairly well under control. You have 
to prosecute again some offenders, but you've 
instituted procedures that minimize the damage to the 
fish. 

A Yes. 

Q And then sir, considering 
those three aspects, the erosion, the stream blockage, 


the damage to fish, the spills, and waste disposal; all 
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H.R. Trudeau 
Cross-Exam by Gibbs 
Cross-Exam by Marshall 

of those are now under control, within the limits of the | 


forces you have at your disposal. 


A Yes, and I would say in 
the western part of the Arctic. As I said before, we 
don't have anybody in the eastern part, so you know I 


won't anclude that area: in it. | 


Q You just don't know about | 

thet areae | 
A thew Scone. | 
Q And like Mr. Monaghan, 


| 
Mr. Trudeau, you I take it, have no evidence that | 

| 
seismic or seismic related activities have significantly 
reduced the total populations of either fish, aquatic 


mammals or aquatic birds? 


A No, we haven't. 

Q Nor do you have any 
evidence that seismic or seismic related activities 
have caused any permanent change in the habitat of any 


fish, aquatic mammals or aquatic birds? 


} eae ae 


A Yes, that would be corre 


MR. GIBBS: Those are all my 


questions sir. 


MR. MARSHALL: Those were most 


others, it'll be very brief. 


| 
of my Guestions, too, sir. but I do have a couple of 
CROSS-EXAMINATION BY MR. MARSHALL: | 

| 


Q Mr. Trudeau, page 17 of 


your evidence you were talking about impact on seals 


of explosives. Have you got that section in your 


evidence? 
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“p 19495 | 
Cross-Exam by Marshall 


A Yes. 
Q You say near the bottom 
of the middle paragraph, 

"From a 50 pound charge of 60% geogel, only one of 
the animals had any outward sign of injury. The 
animal, at the 50 foot station, developed a nose 
bleed , following the blast, but post mortem 
examination did not indicate that the injury was 
serious and it was felt that the seal would have 
recovered." 


A And you're going to ask 





me about the postmortem . 

Q Well, do I understand this 
correctly -- that you dispatched the seal to do a poste | 
mortem to see if he would have died of a nose bleed? | 

(LAUGHTER) 

A That might be a slight 

over-simplification of it./-Actually) what@’they do, is 


they do dispatch the seals, but not specifically to find 
| 





out whether he would have died from a nosebleed. As 
was indicated in the evidence dealing with fish, the 
turmoil that results inside the fishes is quite massive,| 
but on the outside of the fish there is no indication 
of anything wrong, so the only way that you could | 
determine with the seals or with the fish, as to what 


the results of that explosion was on the animal, would 





be to open him up and find out; whether he had here oiias 
hemmorhage, whether the liver was ruptured, and this 
sort of thing. Not only the animal with the nosebleed 


was dispatched and examined, they were all done that way). 
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H.R. Trudean 

Cross-Exam by Marshall 

Q I see. 

THE COMMISSIONER: You wanted 
to see if there wasn't something rather more serious 
than a nosebleed. 

A That's right, yes. | 

Q I was really wondering 
whether you had any recommendations as to how we can 
control the activities of animal pathologists? 

Mr. Trudeau, you have a lot 
of experience with the use of explosives, particularly 
as they relate to seismic activities, as you discussed 
in your evidence; but I take it that would relate 


generally to the use of explosives and the control of | 
| 


U 


Ehe use of explosives as they might affect. fish resources 
in the area within your jurisdiction? 


A Yes, that's right. 





QO I wonder, sir, if you have 
any recommendations that you might wish to make that | 
would specifically relate to blasting that might be | 
required for stream crossings of pipelines. Have you | 
given consideration to mitigative measures that might 
be taken, or adaptations to techniques that might be 
of assistance in minimizing the impact of any such 
Operations On fish resources in. the Territories? 

A Well, generally, I would 


like to see no blasting take place in those conditions. 


That may not be realistic though. The only -- you see, 





the trouble with explosives is that they do cause a 
great deal of damage to the immediate area, and dealing 


ina closed system like a stream, a very confined 
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Hek. Trudeau a 


Cross-Exam by Marshall 


| 
system, it's almost certain to cause total mortality | 

| 
within the local area of the blast. The only thing that 
comes to mind, offhand, would be to time that type of 


activity to avoid major migrations of fish through 





streams. That's about all that comes to mind offhand. | 
Q This would require 

monitoring of the particular stream to make sure say | 

that migrating fish had left the area before blasting 


were to take place? 





A Yes, that’s right, sure. 
Q Have you any recommendatiohs 
about any possible way of scaring fish from an area, | 


prior to blasting operations? 





A Well the reports that I | 
have available indicated that the fish are not frightened 
away from the area of a blast, and that in fact some | 
of them may be attracted to the area by the fact that 
there are injured and dead fish floating around or 
floundering around in the water. 


Q You are referring there 


to the use of an explosive to scare them off? 


| 
| 
| 
| 
A Tha Ss Lg nt 
QO I was wondering if there 
might be some other techniques that you're familiar 
with, 
A No, there's nothing that 
I'm aware of. My own observations of fish, you know 
I've done some skin diving, and my own observations of 


fish would indicate that when you frighten a fish it'll 


dart away for a very short distance, and then it'll stop 
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BURNABY 2, B.C. H.R. LTrudeau 


; Cross-Exam by Marshall 
Cross-Exam by Goudge 


aoa Jn most Cases turn back, I think probably it would 
be very difficult if not indeed impossible to frighten 
them any appreciable distance away from a given area, 
unless you were making one very concerted effort to do 
it.. I don't even know how you would do it. 

MR. MARSHALL: Fine, thank you 
sir. Those are all my questions. 
CROSS-EXAMINATION BY MR. GOUDGE: 

Q Mr. Monaghan -- 

THE COMMISSIONER: Excuse me, 
that's Mr. Trudeau. 

Q == 01 Mu. Trudeau, Sorry, 
let me begin if I may by asking you about some -- your 


responsibilities concerning the control of industrial 


activities. As I understand you as of 1971, the cack 

people began to control industrial activity that might | 

affect fish resources. ‘| 
A Yes, but I would qualify 


tna word control” ~ “Our .control in most cases was’ in 









the form of communication with these companies. It took 
more of a form of an educational process than a strict 
enforcement one, although there were a couple of instanc 
where we did have to prosecute, where the best efforts . 
failed, and that was the last resort. 

Q Well, was it approximately 
in 1971 when industry began the practice of submitting 
its plans for future activities to the Fisheries Service 
where fishery resources might be affected? 

A That seraght « 
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H.R. Trudeau 
Cross-Exam by Goudge 


1| the nature of a permitting or licensing function? 

2| A Well, yes. We started 

| into a system Of Our Own, initially. We did draft up 

4 | a set of guidelines which required industry to submit 
5} plans to our Service, and those were infact distributed 


6) to industry, but then right following that, the Indian 








7 Affairs Department came out with their Land Use Act, 

8 and negotiations with them resulted in the formation of 

9 the Land Use Advisory Committee; so now we then withdrew 

; our requirements for a submission of plans, and we 

iN Simply participated in the Land Use Advisory Committee; 

12 so we still get them all, but we get them through them. 
| 

he THE COMMISSIONER: They impose 

14 | the requirements you would have, if you had gone with 

15| your own procedure. 

16 A Theat s Fight. 

17 | MR. GOUDGE: Are they uSing 

18 the 1971 guidelines that you had developed for your 








i? separate process? 

290 A Well, either that or a 
od modification of them, yes. 

22 Q Those guidelines, I take 
23 it from what you say, have been kept current? 

24 | A Yes. 

A Q Are they available? 

26 | A The guidelines? 

27 8) YES 5 

28 A Well, I've got a copy of 


29 the initial guidelines that we drew up. That wouldn't 


30|/ pe a current reflection of the type of conditions that 
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go into a Land Use permit, however. Those would be 


ravailable from Indian Affairs, and I could let you have 
a copy of the guidelines, if that's what you're interested 
in. | 

Q I'd be grateful. if you'd 


leave that with us. Now sir, I take it then, that the 





Fisheries Service involves people who are both reviewers | 
of applications, if you will, for Land Use permits, and 
policemen, fisheries officers? 

A Thatlesright . 

Q In connection with the 
policing function, does the fisheries officer inspect 
each project that has conditions relating to fisheries 
and fisheries habitat attached to it? 

A Well, given the limited 
manpower we have, we try to do that. I wouldn't 
guarantee that we do in fact cover every program. 

QO Yes, obviously you'd 
like to but your manpower constraints may prevent it. 

A Phat s ciehe. 

Q What about a monitoring | 
function. Is there any monitoring function in the 


Fisheries Service that can evaluate the effectiveness 





of the fisheries conditions attached, with a view to 
possible changes in those conditions if they're not 
achieving the desired result? 

A Well, the monitoring I 


would suggest, is done at the same time that the 





patrolling is done. Well, depending on what particular 


aspect you're looking at, in the case of stream crossing 
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for instance, you know, we try to make an initial 


patrol over a seismic operation, make sure that the 





stream crossings were put in properly in the first place] 
make contact with the party manager or whoever's in | 
charge of the operation, and make sure that he clearly | 
understands that he is to remove all of those crossings | 
prior to leaving the area. Then we try to make a 
follow-up of that program to ensure that in fact he has | 
done that. One of the problems there being that eat on 
these operations run to the spring, and then all at | 
once all of these operations terminate at once; and with 
one man basically coveringeallyof that, i Gan! fairly | 
well assure you we don't get them all. 

Q Butas paxte of your 
inspecting circuit, is it possible for the fisheries 
officer to engage in a type of monitoring function so 
that he can evaluate the effectiveness of the pre-imposed 


conditions, in achieving the results you want? 


| 
| 
| 


A Well, to a limited padi 
yes. | 

Q Yes. But that's desirable 
intake Cithe- 

A It is desirable, certainly, 





But there are problems, you know. If you take for 
instance the explosive work done in the winter time, | 
you can monitor it constantly, but when you're working 
under ice, it's pretty hard to determine what the 


effects are. We've tried to do it from the point of 





view of monitoring pressures generated, but we have to 


| 
rely on industry to do the technical recording of those | 
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Cross-Exam by Goudge 
pressuges; fand,to do-it.constantly is quite an added 
Coseu LO Lhe operation, so what wewtrysto do .wather than 
do it constantly is to hit them periodically, and ask 
them, to take. recordings.;,on,,the.next..couple of shocks 
or something like that. 

Q Yes, I understand the 


practical constraints. It's the theoretical goal to be 





achieved that I'm interested in, and you agree I take it | 


that monitoring -- 

A Is desirable. 

@) Yes. 

Now, you've said that your 
operations have now merged with the Land Use Program, 
I wonder whether the inspection -- I take it from your 
answers that the inspection now undertaken is done by 
your people, where fisheries matters are concerned, so 


that there would .be in those cases at least. two 


inspections, one by the Land Use people, and one by your | 


people? 


A Well, what we try to do is | 


coordinate our efforts with the Land Use people. We will 


inspect one program, they may be on the same day 
inspecting another program, and we report to each other 
eur findings in the other's junisdaction. 

Q I see. So that you don't 
engage in the practice of having double inspections of 
the same project, one with people of your skill and 
another with people of the Land Use skill. 


A No, we try to avoid that. 


Q Why do you avoid it? Isn't 
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it two different specialties? 

A Yes, =o We, ‘or tcourse, but 
the costsinvolved are quite great when you're talking 
about chartered aircraft,*and ‘So’ 4 You’ want’ to- get the 
best coverage with the given amount of money, it's better 
to try and get cooperation between the two. 

QO So once again, you made 


a trade-off of economics as against the optimum 


inspection practice? 





A ¥es* 

Q Now, I understood from your 
evidence that there are some activities that your Service 
presently regulates, apart from Land Use operations. For 
example, the underwater blasting. | 

A Yes, “enau's right. | 
Q Are there any others that | 


are separately regulated by the Fisheries Service, besides 
| 


! 


underwater blasting? 

A You “re “thinking “‘particulari 
of land use type operations? 

QO No, I understand all the 
land use operations and the way they're regulated where 


they, involve: your) == 


A Well, our Service is 
responsible for enforcement of all of the -- well, of the 
Fisheries Act, all of the regulations that are issued | 
pursuant to that act, which would include the N.W.T. 
Fishery Regulations, involving commercial, domestic and 


sports fisheries, all of the marine mammal regulations, 





the Ocean Dumping Act, which has recently come out, is 
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Cross-Exam by Goudge 
also going to be part of our responsibility now. 

QO What is the Ocean Dumping 
Act? 

A Well), .as: 1 say, Lt. just 
came out; I'm not very fahiliavawith a+. 

Q But aS far as industrial 
activity and your involvement with it is concerned, it 
would fall under either the Land Use Permit function, 
or the blasting underwater function. 

A Or the Arctic Waters Oil 
and Gas Committee, as well. They work under the Arctic 
Waters Pollution Prevention Act, which is separate from 
the Land Use section, but we are involved in that as 


well. 


O Who else is involved in 


regulating activities under that act, the Arctic O11 and! 


Waters? 


A Well, on that committee, 


there's representatives from the Environmental Protection 


Service, Canadian Wildlife Service, Ocean and Aquatic 


Sciences, well, Department of Indian Affairs, of course, 


and the various departments represented by that departmen 


They are the chairmen of that committee. Oh yes, 
Ministry of Transport is also represented. 

Q And I take it then the 
methodology used in that kind of regulation would be 
of the same general form as the Land Use Regulation 
operation? Application for permit, approval, and 
inspection? 


A Vesa! 
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Q Yes. Now dealing specifically 
with your permits for underwater blasting, can you tell 
me whether these are inspected in every case, or does 
your budget prohibit that? | 

A We try to cover every one 
of those, yes. 

Q And once again, if the 
budget allows, you would like to have a monitoring 
function associated with that, as well? 

A Well, we would like to 
have a constant monitoring of those kind of operations 
during the summer, when there would be a good chance of 
really assessing the effects of it. During the winter 
onouae, I don't think you would learn enough from a 
constant monitoring program to really warrant that sort 


of expense. | 





Q Now, on page 8 you refer 
to a particular type of blasting underwater, and the 
standards that you have used in certain small delta 
lakes. You said that you've permitted, as I understand 
you, certain blasting activities where in small aeiee 
lakes there may be no fishery concern or no use of the 
resource by native peoples. Those are two of the 
Standards you apply as I understand it. Is that so? 

A | Yes. I might point out 
there that as I stated earlier on, our general attitude 
towards blasting in lakes and rivers is that we do not 
permit blasting at all. Now, in these particular 
situations, and if you look around the delta, you'll 


see there"s a lot of these little lakes that don“: 
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Cross-Exam by Goudge 
contain fish at all, they're just small bodies of water. | 
Now we may not know for a fact on any given lake whether 
or not there is any fish population in it, however we | 


don't permit them to shoot in them anyway unless we 


either know for sure, or else we make them comply with 





this depth requirement. Now we feel quite confident that 


with the depth requirement that we impose on them, even | 
| 


if there is a fish population, the effect will be 
minimal. 
Now, as I state, that is not | 


a certainty of course, and so we do try in those cases 


to follow this up and to determine in the Spring, aLter 





the thaw, whether or not there has been any fish Killed, 
We have not yet detected anything like that. 

Q So in establishing that 
there are no fisheries concerns, and therefore blasting 
can go ahead without observing the depth requirement. 

A No, we wouldn't come to . 
that conclusion based on say one winter's operation, and 


subsequent follow-up. If they applied to do it again 





on the same lake the next year, they would Still be 
required to comply with the depth requirements. 

Q I see. Now how do you | 
come to the determination in specific cases that small, | 
certain small delta lakes for which applications are 
made, are not used by native peoples? 

A Well, we have a fishery 
officer stationed here in Inuvik, and whenever I get 
an application of that sort I just contact our officer 


| 
here, and he makes the appropriate- inquiries, through | 
| 
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Cross-Exam by Goudge 
the communities. 

fe) It would be a matter of 
consulting with the communities, to have -- 

A Or based on his experience 
He may know, without having to go in there, that certain 
lakes are not used. 

Q So it isn't a necessary 
prerequisite when this standard is being applied, that 
there be a particular consultation with the community 
if the officer has prior experience? 

A That's right. 

Q Now, as I understood you 
when you spoke of your early entry into the field of 
regulating blasting underwater, you proceeded with great 
caution because of the uncertainty factor? 

A That “s right. 

Q And I perhaps, unlike Mr. 
Gibbs, drew from that portion of your evidence, rather | 
than the portion he referred you to, your general | 
philosophy of regulation. Is it fair to say that your | 
general philosophy of regulation ‘is reflected in the 
way you approach the early regulation of blasting 
underwater. Where you were very cautious because you 
were uncertain of the effects which might result? | 


A Well I think, ideally, 





you know, like any enforcement officer, I would like 
everything to be black and white, you know, either you 
Carr or you can't, you know; that's the easiest way to 
enforce something. However, we are faced with 


| 
regulations that when drafted didn't address the arene 
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problems that we're facing 
example of one, so in this 
that I would like to do it 


me like the best way to do 


today, and this is a good 
case it may not be the way 
necessarily, but it seems 


it under the circumstances. 


Q Yes. You say on page 7 


for example that you tried to base your decisions -- t< 


bias your decisions on the safe side, in dealing with 
lakes and streams, and in most cases you simply refused 
to authorize the use of explosives in these systems 
until you knew more about them, and the implications of 
such programs on them. I take that to reflect your 
regulateryethinkiang. Is that fair? 

A Yes, pahat *svnaightyeyes. 

Q You presumably would like 


to\get into the position of knowing exactly what the 


impact of the proposals would be, but until you get there 


you have to. correct on the cautious side. 

A That's tright. 

Q And presumably there are 
certaingeases);,jand you vefermepamticubarly, <I +think;y on 
page 18, to certain effects on seals who may be under 
stress. That may be an example of a general category 


of case where research may never be able to tell you 


whatrtheieffect ofpakpropesedweactivity will bes) eks that 
so, there is that category of case? 

A Yeo, that *suright. 

Q And when that category of 


case exists, regulation of the activity concerned will 
always have to erron the safe side? 


A Well, that'll always have 
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to, be» taken, into consideration. 





QO Yess, And .will.result in | 
what might prove to be, should research be able to 
answer the questions, over-cautious regulation. 

A Yes. 

QO Now, from your general 
experience as a regulating officer, is this a philosophy) 


that is shared by other regulating agencies that you've | 





had contact with? 

A Weli,. i \darather not 
answer that. I'd prefer you ask the other Set 
of those agencies. | 

Q On page 8 you refer to 
a specific example which Mr. Evans asked you about, 
where you in fact went from rather looser restrictions 
concerning depth of under bottom burial, to rather 
tighter restrictions as time passed. Is that correct? 

A, Yes, that's night. 

Q And I take it this is 
an example which runs in some sense counter to your 
general regulating philosophy? | 

A Well, I'd explain though 
that the initial scale that was drawn up was drawn up 


by myself, and you know those figures were rather 





arbitrary, you know I accepted the principle that if | 
you bury the charge, you're going to lower the Bnaeair es 
generated in the water, but I didn't have at that time | 
anything I could refer to in the form of an established 
schedule, so that was drawn up just on my own logic, 


| 
if anything else, so it wasn't too much of a surprise 
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Cross-Exam by Goudge 
to me that it was changed later. 

QO Yes, I understand that 
sir. \I simply°wanted to get and I think you've 
acknowledged that inféétise that example runs counter 


to your general regulatory philosophy. 


A Yes, that's possibly true. 
QO Now, as to the matter of 
enforcing blast -- these permits for blasting underwater | 


you say that on page 18, in cases where you have found 
evidence of fish kills, the operations were suspended. 

A YeCx 

@) Does this mean that the 
seismic projects were shut down, when that occurred? 

A Well, not necessarily 
shut down for the entire program, but there was one 
operation that took place -- I'm working just from 
memory now, so I may not have all the facts right, but 
there was one operation that took place in the 
Eskimo Lakes area. We detected a fish kill on that, and | 
we shut that operation down, and that resulted in the | 
entire program being shut down, and as a matter of fact | 
the company went bankrupt shortly afterwards. Whether | 
that°was part: of°2t-or*net TI don"t know, but there was | 
another one where we imposed these types of conditions | 
on them. The company was unable to meet our requirementg, 
and we would not relax them, and so they were unable to | 
do that -- you know, the last part of their program. | 

Satta s noMinecessarily the 


tetal® sepensionYor the program." Tie they, for ai cease, 
were approaching an area like the mouth of a river, for | 
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Cross-Exam by Goudge 


instance, and we encountered a fish kill, we might tell 
them to shut down that portion of the operation, move 
oft. unto deeper water, move off away from the mouth 
of the river, something like that. | 

Q Yes. But not necessarily 
a complete shutdown? 

A It would depend on the 
circumstances. 

Q Have you had any cases 


where you've required a suspension of operation due I. 





to observed fish kill when the operator has complied 
with all the conditions of the permit, and yet the fish 
kill has resulted? 

HN Yes, well, that was the | 
case in the ones that I related. We issued a permit | 
where we had the conditions on it, and we were allowing | 
them to use linear explosives, but we did find a fish | 
kill afterwards, so we stopped the operation; but that 
was Clearly stated at the time we issued the permit that| 
if we did encounter fish kill, we would suspend the 
operation. 

Q Tiseéw ~Solit'sein a 


sense a conditional permit? 





A That \aenaght. | 

Q You spoke in answer to | 
my friend, Mr. Marshall, to the issue of blasting river | 
beds for pipeline crossings. Do you have any views as 
to the desirability of blasting :during -ice-covered | 
situations ,.gor awithout (ice. 0n iraverbeds? | 


A Well, it seems to me there 
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would be a lot of variables involved that would depend 
on whether the river was frozen to the bottom, whether 
or not the river was one that was utilized by fish for 
migration route or for spawning purposes, whether there 
is a chance that there might be spawn on the bed at the | 
time, you know, the timing of it would have to be 


specific to the stream crossing that you're working on, 
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that biestang Wager Lce Causes gresace: 
; ' | 
shocks than blasting where there's no ice cover? | 
A Well, I think that may be | 
| 
| 
| 
| 


Q Now, as to land seismic, | 
you make reference in your operations relating to land | 
seismic control to the requirement that operators wemowrel 
snow and ice crossings. | 

A That's right: 

Q And you say on page 5 that 
LEV LBIpAPeEVOEyoursNEunstien op-your offbeers! function 
to remind the operators of this requirement. 

A Thats right, yes. 

Q Do you build this in as 
a separate stage in the regulatory process, so that we 
now have a sequence that begins with permitting and then 
goes through a reminding stage, and then to an inspectio 
stage? 

A No, there's no requirement. 
on us to remind them of anything. If it's a condition 


Sfréhe® permit,’ then-they® are obligated to do it, but -- 
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Q So you remind in certain 
cases, where it seems easy to do and advantageous to 
do, but it isn't an automatic thing? 

A Thatts v,igkt.. And 1t"s 
not entirely done by us either, you know, the Land Use 
inspectors do.it.as well. 

Q Yes. And once again, on 
the same principle, on a kind of ad hoc basis without 
making it a regular part of your regulatory procedure. 

é A YES. 

Q And I take it in this 
particular case the reason for doing it is because of 
thes highly critical viming Gl the removal of such 
crossings? 

A Piet oo be 

Q I take it if you remove 
them too early, it may disturb over-wintering fish. 

A No, if they remove them 
early there's no problem, but the problem results in 
trying to work right to the end of the season, and then 
not having enough time to come back before the spring 
fioods,, . 

Q So the problem is not 
on the early side, its om the, late, side -- 

A On the late side, that's 


rignt. 


O Now, On page 6 you referred 


to the operations that you're getting into under the 


title, I suppose, of "Pollution Regulation". In your 


experience, this I understand has been focused mainly on 
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spills. The polluting incidents. that you've been 


regulating relate primarily to spills. : 





A Well, I should probably 
point out though, that within the Department of the 
Environment, the responsiblity for administration of 
that section 33-2 has been given over to the iia eae 
Protection Service, and in the Northwest Territories, 
because they don't have an enforcement arm, and I think 
this is probably true on the west coast and the east 
coast in remoter areas as well; we do the enforcement | 
for them. So they are involved in research and development 
of techniques, and you know the technical aspects of | 
pollution control and research, and we do the enforcement. 

Q Yes. In relation to these | 
spill incidents which you've recited which resulted in 
prosecutions, can you tell us the results of the 
prosecutions? Do they fall within the general fine levels 
you spoke about later on? | 

A They ranged from 2,000 to | 
S07 000. 

Q Has it been your practice 


to take advantage of any other regulatory penalties, 





in connection with polluting incidents? Have you used es 


A Such like as an injunction | 


or something? | 
Q Well such as injunction 


Or shutting down an activity? 


been involved with. There is a possilbility of that 


| 
A Not in the cases that we'vd 
in the Fisheries Act, but we haven't utilized it. | 
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a i al H.R. Trudeau 


Cross-Exam by Goudge 


Q Is there anything peculiar | 


about spills that make prosecution the best regulatory 
mechanism as opposed to shutting down the activity? 


A Well, there's probably a 


question as to whether or not we would have the authority 


to shut down an operation. Depending on what kind of 


an operation you're talking about. A spill is usually 


something that results in a staging area, you know, that| 


sort of thing, so there's really nothing to shut down. 
Everything is there already, so you know, what can you 


shut down? 


In those cases we've investigated 


them and we've found you know, various reasons that 

have contributed to the ultimate spill. Most cases we'v 
found that it was really negligence ee cieeee risk 
that was taken by the operator in establishing a 

staging area in the first place, and so on that basis 

we prosecute. But there was really nothing that we 
could have shut down. Does that answer it? 

Q Yes it does, tI. take it 
that you feel the enforcement mechanism you have been 
using, the prosecution mechanism, must be continued, 
but let me ask you whether you think in general terms, 
the prosectution mechanism is as effective in controllin 
or determining activity on the part of the operator 
as shut down. 

A No, I view prosecution as 
a last resort in most cases. Initially we try to 
educate the operators to implement environmental control 


in their operations, to prevent the problem from 
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H.R. TRudeau 
Cross-Exam by Goudge 
happening in the first place. It's only in cases where 
we find that operators have chosen to take a risk, and 
as a result a spill has occurred, and as a last resort 
then really the only option left to us is prosecution. 


Q But you say that shutdown | 





is not open to you because of the fact that there is 


in those cases nothing to shut down, is that your answer? | 


A Well, yes , but that May: 
be the case yes. I mean, there are other cases for 
instance; I don tywant nto isingle out pany ;operator, you | 
know, because I don't want -- 


Q No, and I'm not asking 


you to, but perhaps you could give us an example 





without talking about thenames; 

A Okayy)ha class. of, offence 
that? mayo occur), Lor ansitance,) a spill resulting 
from a mining operation. We could, in that case, try 
to seek a shutdown order, you know, through the proper | 
court procedures; and the provision for that is in the | 
Fisheries Act. So, we could do that, but you know, that 
is a pretty severe way of approaching it. Now, if we | 


can get the operator to rectifysthe situation, in other 





words stop the leakage or spill or what have you, and 
impress upon him that this is not an acceptable 
procedure, neither to us nor to the public,at large, 


then I think we've achieved the purpose, without having 


to go to the severest form ef penalty -- 


@ Which would be either 


shutdown or prosecution? 


A No n6, I would go through 
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H.R. Trudeau’ 
Cross-Exam by Goudge 


the procedure of prosecution, but I wouldn't seek a 
shutdown unless it was warranted. 

Q I see. 

Now, you've said to us that 
your department engages in the regulation of fishing as 
well as industrial activity that may affect fish; and 
you've said that you anticipate the need to expand your 
staff to deal with game fishing if a pipeline were 
built. I wonder if you have given any thought to any 
additions that may be needed to the regulations that 


your Statl administer, 1f a pipeline is built? Let's 





begin with the game fishing threat that may result from 
the construction of a pipeline. 

Mix “GIBBS: 1 think he said | 
the game fishing threat came from the construction of 
roads, not from the construction of a pipeline. 

MR. GOUDGE: Well, let me ask 
you whether you think there would be an increase in your 
activities concerning game fishing, given the construction 
of a pipeline? 

| A Yes, well the threat to | 
the fishery would come in the numbers of people 
associated with that kind of an operation, so as these 
people are put into areas where they have access to 
relatively small fisheries, I can see problems in that 
local area. I could foresee problems, rather. 

We've given some thought to it, 
particularly in relation to the highway, but I think the 
same sort of problems would relate to the same type of 


Situation with construction Or aA pipeline, and it has on 
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H.R. Trudeau 

Cross-Exam by Goudge 
proposed, I understand, that the companies involved 
PVULNSMeChStructionuactivdties#willLt prohibitutheir 
peoplevfrom: fashing, fromysports: fishing. I don't» know 
if that's necessarily the way to do it. I think we can 
though respond very quickly in regulation form by 


adjusting catch and possession limits, by -- 


e) I'm sorry, what was that? 

A By adjusting catch and 
possession limits -- 

Q Wess 

A -- by closing down section 


of streams for protection of spawning fish, you know, 
we'resable tosrespond fairly quicklyoin.that area. So 
we've been looking at this for some time, and we 
anticipate having to do things like that when the time 
comes. 

Q What about the use of 
barbless hooks, is that a device of any merit, as far 
as you're concerned? 

A Well, our service did a 
study on the use of barbless hooks, and surprisingly 
enough, it did not indicate that the barbless hook 
is any less lethal to the fish than the barbed hook. 
This was done only with trout, by the way, so that 
doesn' tnecessarily mean the same thing is true with 
other fish. 

Q By "any less lethal" I 
take it you mean it didn't reduce catches? 


A injurzous, I should say. 


Q It didn't reduce catches? 
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BE £ Bee ioits Truiceau 
Cross-Exam by Goudge 
A No, well we weren't worrie 


about whether it reduced catches, but the thing is when | 
you catch a fish with a barbed hook, and you rip the 
hook out of the mouth, if the barb is on it, it tears 
up the lining of the mouth, and whatnot. What we did 
was just caught a lot of fish with barbed and with barblegs 
hooks and then took the hooks out, and mind you these ar 
fishery biologists doing this so they handled fish 
probably a little more gently’ than would the average 
angler, but then we retained the fish in pens to observe 
the results of that kind of an operation and there was 
no difference between barbed and barbless hooks. 
But; aGeln, L. SAV, chet .S OnLy With trout. 

Q Now, getting away from the 


game fisheries, in fact, would you see the construction 
activities connected with the major pipeline such as | 
the two proposals we're dealing with, as having an 
increased impact on the fisheries resources that you 
police presently? 

On the fisheries resources! 


Yes. 


In terms of numbers? 


DO -- wo 


Yes. The construction 
activities. 

A Well, I don't know if 
I could answer that. That would be a rather complicate 
question and you'd have to look at stream crossings and 
everyone would be specific to the population you're 


dealing with. 


Q Yes. Have you given any 
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Cross-Exam by Goudge 


| 
thought to the way in which the Fish Service inspection 
process will dovetail with the construction activities | 
of the pipeline? 

A Well of course now, I 
don't know how or if when this pipeline does begin | 
construction, how it is going to be regulated, what 
sort of “an agency responsibility there will be. As I 


see ee I don't think it's desirable to have several | 


Y | 
: | 


atfferent agencies with separate enforcement personnel 


working on the same sort of problems. You know, it | 
seems to me a coordinated approach to it would be 


desirable. Until such time as I know how that is going 





to be done, I don't really know how I will respond to 
eur particular concerns. 

Q Mr. Trudeau, are you 
familiar with the publication called "Guideline For The | 
Protection Of The Fish Resources Of The Northwest 


Territories During Highway Construction And Operation", | 





by Messrs. Dryden and Stein? 


A Yes, I'm familiar with 
it, but Yedon"t have a copy handy, for reference. 

Q I just wonder whether 
this document is used in your policing and inspecting 
service in any way, and if so how? 

A Weil, ald of the publicaty 
that come out of the Freshwater Institute are distribut 
to our officers | ; so they're basically aware of those 
types of things, and in conducting their regular patrol 
operations I would expect that the, you know, the 


concerns in there would be reflected in their approach. 
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Cross-Exam by Goudge | 
Cross-Exam by Evans 
Q SO a document like this 


Serves. Bs really, an educational tool for, your officers, | 


in assisting them to enforce the particular permits 


QO Sir, these are.all the 


questions I have. 





MR. EVANS: Mr. Commissioner, 
with your permission, I have a couple of more questions 
I'd like to address to this witness. | on | 

THE COMMISSIONER: Okay. | 
CROSS-EXAMINATION BY MR. EVANS {CONTINUED) : | 

Q Thank you. Now, are you 


a member of the Arctic Waters Oil and Gas Advisory 





Committee? | 
A Yes, I am. : 
QO How about the Land Use | 

Advisory Committee? | 
A Yes, that's. right. | 
Q So you're familiar with 


their operations. Now, I wonder, do these committees 
work under the detailed terms of reference, or only 
general guidelines? 

A Well, there are detailed 
terms of reference, in the case of the Arctic Waters 
Oil and Gas Committee, however, I think those are 
still in the formulation stage. The Land Use Advisory 
Committee has definite terms of reference, yes. 

Q Well, when one of these 


committees makes a recommendation to the Department of 
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Cross-Exam by Evans 


Indian and Northern Affairs, what's its status, what's 
the status of the recommendation? Is it a binding order'| 
Or merely a suggestion? 

THE COMMISSIONER: Well, that's 
a question of law, isn't it? I think we understand that 


these are matters for the Minister, and he can 


make whatever arrangements he wishes to within his 


department to obtain appropriate advice. If Mr. Trudeau, 


who is not a lawyer, were to and is not appearing as an 
expert on the meaning of the Statutes of Canada -- were 
to give us his opinion, I don't think we'd be any further 


ahead, meaning no disrespect to him. 





MR. EVANS: No; I realize that 
Mr. Commissioner. It's probably not very well phrased. 
What I'd really like to find out is what the general 
practice is, whether they make a recommendation and then 
DINA as a matter of course is required to follow it, 
or whether they just look at it, and make up their own 


Minds. 


THE COMMISSIONER: Well, Mr. 
Yates discussed the subject at length, and he is a | 
senior official in Indian Affairs and Northern at ial 
I thought we went through this. Is there anything that | 
you want this witness to shed some light on that Mr. 
Yates didn't discuss? I understand the procedure, unles 
I'm totally at sea. The Minister decides these things, 


and he can set up an ad hoc committee, or he can set up 


to go about obtaining evidence, and then give their 


| 
| 
a permanent committee, seek their advice, tell them how 
report whatever consideration he deems appropriate. | 





























1 oe prom " ae 
Shite. entbnid a 2¥ eT 
) 
’ 


4’ 4eda ,l ioe saRHoE TOD THT 
ged! baste seboau ow Aaias T ‘sgh 3 ‘mak. «Wal to nokie 
déo ed bas ;xotakaimM sho 19? ax6930m W158 wants | 3 

aid akdziw of aedetw sf ednamopnes te Teves ecw ots || he 

Wer > ky aM it +semrbe odetagordgs aisade os dpems18qed 
aw *+- shone) noagehes add tp enaner ond 10 d19axe 
mites yas od bay thidt nob > Masi aid eu. aviv of ee 


ee os pairs 376 4on wt. Bam) 03 oxsw ,zeywel & fon ak ortw 


smid oF erreerys. on paknsent S ybse8B isk! 

sen? esitsos 1 .a4 + BHAVE ,AM | | a f 
heestda Ilaw yiev goa yidsdowd a'It aenoieaimmos -aM 
fs1enesp elt tariw et due bait of etil yitnet b't Jsaw 
nats beis loftsbremunoet & sini yes sedvehy ,@4 sottos2q 
+¢ wolle? of bextopes ef sarweo to Gaggen & eA AMI 

awo swheid qu oiatem bas 41 de Aol 200F ants taritonw 10 
-eboim 

.mM ,fleW :AAMOTSSLMMOD Sat . 


464i ef bos ,dtenel 36 Jostdue saz Beeevoaih aegny. 
we. 


ae | 


| 
. 
tomas faved Axetifrom brs etisttA Hetbat ak Léboltia v6. 






ya | 
tenis oaidayos eteds al -ahid ipvoni? Ja5w ow 4 ss oat t iF 


4M Jedd Ho dapti sinbe bade of eeandiw ais oy | 





ta nw ,eebeenag odd breseteaBay Tt tenupetb 3° a 


,epnids sesdd asbiosh tetetntM edt +688 Se yi 





qu tee neo’ BA Jo gata temo” sag bs fs au 
wok medg Liev ,snivbs “tied? debe (ee 
ett eyvip enet sn wens ) ana 
ee wine of 


; beaedencr “ae 











(4 
WO 
Ww 
Nh 
LO 


H.R. Trudeau 

Cross-Exam by Evans 

MR. EVANS: Could I have just 
a minute, Mr. Commissioner? 

MR. BAYLY: Not every decision 
made by the Land Use Advisory Committee goes to the 
Minister, and that may be the area of questioning that 
Mr. Evans is interested in. Who actually makes that 
decision? If he made all those decisions he wouldn't 
have time to do anything else, I expect. 

WITNESS TRUDEAU: I can respond} 
on the status of the advice of the members of the 
committee. 

THE COMMISSIONER: Yes, well | 
you help us out then. 

A The members on that 
committee, both of those committees are advisory 
committees. The legislation that is being applied is 
administered by the Department of Indian Affairs. There! 
are areas for instance, in some of the advice that I 
give to that committee, is clothed in the laws that I'm | 


Responsibic for eniorcing,,s0.in effeet, that isn't 





advice, I'm just making them aware of the fact that this| 
is what the law requires. 


But in many cases though, we 


| 
| 
do offer what is really advice... Now, it's I guess 
initially to the discretion of the chairman of that 

| 
committee whether or not he wants to accept or reject | 
that advice. In most cases I've found that you know, | 


that every consideration is given to the advice tendered| 


at those meetings. Now that doesn't mean that they'll 





always implement what we suggest should be implemented, 


| 
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Con | H.R. Trudeau 
Cross-Exam by Evans 
Re-exam ijation 





but they'll certainly consider the advice. I don't know/| 
if that answers it, but -- | 
} 
MR. EVANS: Thank you. One 


other matter I ‘wondered if you could clarify how the 


Environmental Protection Service and the Fisheries 





Marine Service coordinate their activities in enforcing 
the Fisheries Act? 
A Well, in the Northwest 

Territories, as I said,, the staff at the Environmental 

ervice 
Protection’ have, are for the most part, professional 
people, biologists, engineers, and this sort of thing. 
They are usually involved in the technical assessments 
of proposals and particular ongoing operations like 
mining operations and this sort of thing, and the 
enforcement is done by our officers in the field, when 
we encounter a violation under Section 33 in the field, 
the officer responds by collecting the evidence necessary, 
in consultation with myself we put the case together, 
and when we're prepared, if it should end up ina 
decision to go to court with it, we simply go down to 
the Environmental Protection Service and present them 


with this case, and on their advice we either proceed 





Or Wwe" Ll waren 1b. 
Q Thank you, Mr. Trudeau. 
THE COMMISSIONER: Any 
re-examination? 
RE-EXAMINATION BY MR. BAYLY: 
MR. BAYLY: Just one question 


arising out of the cross-examination of Mr. Gibbs. 


Mr. Gibbs asked you 


whether or not there were any information that fish stocks : 
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H.R. Trudeau 
Re-examination 


ave 
or waterfowl or marine mammals depleted as a result of 


seismic in lakes and streams, and you said that no that | 
there was no information. that they had depleted. Is 
there any information to the contrary, that they have 
remained constant? 

A No, we have no documentatidn 
either way. 

MR. BAYLY: Thank you. That's 
the only other question I had, and I have no further 
re-examination. 

THE COMMISSIONER: Well, thank 
you very much Mr. Trudeau. We certainly appreciate | 
your most helpful and complete presentation, and we've 
learned a great deal about the impact of seismic work 
on fish, and the enforcement measures that the government 
hasktakens +S0}.,) 60) like secu tostay for dasccuy of e&bfee, | 
and we'll adjourn now for coffee. | 

(WITNESS ASIDE) 


(PROCEEDINGS ADJOURNED AT 11:15 A.M.) 
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A.R. Milne 


(PROCEEDINGS RESUMED AT 11:45 A.M.) 

THE COMMISSIONER: We will aii? 
order, ladies and gentlemen. | 

MR. BAYLY: Before we begin the | 
cross-examination of Mr. Milne again, I have, in Panonae 
to your request, a letter from Dr. Martell. You had 
asked him to review the literature and to comment and I 
have copies of that letter for all the participants. 
I'll file a copy of that letter as an exhibit and dis- 
tribute the other copies. 

MR. EVANS: Mr. Commissioner, 
you asked Mr. Milne to read over Dr. Pimlott's evidence | 
while he was away and I understand he's done so. Would | 
you like him to comment on it at this time, or -- 

THE COMMISSIONER: Yes, I think’ 
that’ might: be helpful. Tt's an‘the nature of further 
evidence in chief and so, welcome back, sir. If you 
would like to comment on Dr. Pimlott's evidence now, 
please go ahead in your own way. 


ALLEN R. MILNE, resumed: 


DIRECT ‘EXAMINATION BY MR. BAYLY (CONTINUED) : 


WITNESS MILNE: I can make 


only one general comment, is that I Found No poles 
within his evidence which I could disagree with. 


THE COMMISSIONER: Let me just 


asked you a couple of things that were on my mind. 
When was the program Dr. Pimlott referred to in his 


evidence that Government of the United States is taking 





-- it's undertaking in relation to the drilling in the 


Beaufort Sea, on the American side. I think that he 
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A. Milne 
in-Ghier 


indicated that they are spending something like $56 
million on a study of the ecology of the Beaufort Sea 
and the likely impacts of drilling in deep water, before 
going ahead with drilling. Do you know if that is a 
Situation in the Uso. ~is that the status of their 
examination of the same problem? 

sas Yes,” ‘The’ SS¢° Intliron, ‘1 
believe, covers the whole of the Alaskan coast, includ- 
ing the Gulr or Alaska; But; quite a large ‘fraction. of 
this is being devoted to, primarily, wildlife research 
in the Beaufort Sea. This is now underway and has been 
underway for the order of about a year, getting underway. 
The field program did achieve a small kind of effort 
this last year. But, essentially, this is to be com- 
pleted prior to the actual granting of offshore rights 
to Operate. That is my understanding. It is also my 
understanding that the State of Alaska is engaged, or 
about to engage in the sale of offshore lands. 

@) Well, the granting of 
leases doesn't necessarily entail the granting of drill- | 
ing permits, does it? 

A NG, ifm not reariy con 
versant with the regulatory procedures on the Alaskan 
side, but I think, specifically, their long term progran | 
of -- if I recall about five years, is to be completed 
prior tO any actual Otishicre drilling activities.’ tf 
*4hink there's also another reason for this, is*that it’s 
a far more difficult area to operate because of the 
proximity of the moving ice to the shore and the much 


smaller Continental Shelf. ~So, in my mind, there's no 
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A. Milne 
Ene eines 


Cross-Exam by Evans 
question about being able to use floating drillships in 
thaenarea. I think it's really largely out of the 
question. | 

QO They are -- The Continental 
Shelf pinches in as we move westward towards the | 
International boundary. The drop-off is much closer 
opposite, say the northern Yukon coast, then opposite 
the Mackenzie Delta and that tendency continues as you 
move west along the coast. Is that the situation? 

A Vesue Also ,.ithe moving ice 
-- offshore ice -- frequently moves and the polar ice 
moves in much closer to shore there during the summer- 
time and if it does move offshore, certainly there's 
nothing to prevent it from moving -~ the heavy ice from 
moving very close in. As experiences indicated, in the 
shipping that goes into the Beaufort Sea is often held 
up for, sometimes a large fraction of the summer in that 
area and once they get past Nemarcation Foint, Barter 
Island:.,and,,so on. 7,The going is generally much easier 
into the southern Beaufort Sea. | 

THE COMMISSIONER:.. I see. Thank! 
you. Well, where were we in cross-examination? | 

MR. GOUDGE: I think we were | 
with Mr. Evans. | 
CROSS-EXAMINATION BY MR. EVANS: | 

MR. tEVANS: _Yes,,.L just eouers | 
ed my cross-examination when we broke. Now, in their | 
testimony last week, the Beaufort Sea biology panel 
indicated that there estimates of recovery periods from 


| 
a substantial oil spill, from a blowout, were based on 
there being no utilization of the species during the 
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A. Milne 
Cross-Examination by Evans 


period. Were your estimates based on the same assump- 


tion? 


A I think that's true. The 


estimate was taken from the biologists themselves. i iy ar 


their estimate, it's not mine. 


Q That's the ten years that 


you referred to? 





A That's right®as @ guess. 
As the best guess that could be arrived at under the 
circumstances and certainly it did not take account of 
any pressure on those resources from hunting, fishing 


and so on. 


Q Well, was any consideration 





given to how native people could compensate for the 
loss of annual resources during this substantial recovery | 
period? 

A Not in the Beaufort Sea 


project.duNo icthis lis strictly within the jurisdiction 





granting of drilling authority and, as you probably know, | 
this is restricted to a bond of $10 million per well | 
drilled, at the moment. But how this would be disposed | 
of, is just conjecture as far as I am personally concerne 
Q Now, your preliminary 
environmental assessment dealt only with the possibility 
of a catastrophic event, a blowout, over a long period 
of time. Why did you limit your scope so finely? Why 
didn't you consider other less catastrophic events? 
A The reason for that is 


that the project head -- he had terms of reference in the 
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A. Milne 
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beginning which really dealt with -- and consideration 
of exploratory drilling only which implied a low scale 


of activity and the terms of reference really dealt with 


, 





well, would a drilling authority be granted or not | 
based on environmental findings in -- that is a ayilling 
authority in the immediate future. So it was confined 
to the intial exploratory phase, at least considerations 
of that phase. In my view, the kind of threat which 
would be associated with this kind of normal operations 


which would be undertaken by exploratory didlings in, '76 





or ‘77 with just a few wells, would be extremely diffi- | 
cult ,eif) not). impessible, tovassess«),. Really, it would | 
appear to be of very little consequence compared to the | 
major environmental problem of a blowout. 

@ Do you think that we should 
study the threat. of the environment to the operating | 
systems, assuming that these exploration wells result 
in he preductioni we lis. 

THF COMMISSIONER: You mean | 


development wells 


MRe EVANS tim Yess 





A I'm not sure just what 
you're -- could you rephrase your question there? 

QO I'm not sure whether I can 
OFi nots 

THE COMMISSIONER: Well, no 
what. Mr. Evans is saying is that if these -- if they 


hit paydirtaout there;othen: they ‘lla want: to: builds-- 


| 
| 
| 
| 
| 
they'll want to drill development wells and build lines 
to bring the gas and oil into the coast and he's saying 
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"do you think we should study that"? I suppose the 


answer is "yes" if that becomes a matter of consequence. 


A Well, yes. I think this 
is one of the questfons that has concerned a lot of the 
investigators. In fact, it's "so what", you know, 


emploratoryiarid ling, i aise. this: Leo just.anstant dt 


exploratory drilling goes ahead then we really must then 


be concerned with the longer term, perhaps, sublethal 
effects of small series of polluting incidents which 
could occur on a regular basis over subsequent years. 
This, well, for example, in Cook Inlet, there have been 
many spill incidents just during the production phase 
there and also pipeline breaks. There have been these 
sort of failures in the Gulf of Mexico and to that end, 
we did go beyond our terms of reference to a certain 


extent to attempt to assess what the -- at least the 


problems would be concerning climate, because that seems 


to be the one which would provide an ultimate cutoff as 
far as mankind is concerned, that if you're involved in 
a situation where possibly it can change the world's 
climate, well, that's pretty tough on everybody. 


So we dealt with that one as 


far as the production phase is concerned and an estimate 


as to what kind of spill level one might anticipate 
going off into the future, assuming -- well, I have it 
here-- assuming we're talking about the year 2,000 or 


and an assumption about how many production wells and 


the spill rate. The concern was really to say, assuming 


that one has a given rate of spillage and accidents, 


"would there be some effect on climate caused by the oil 
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being incorporated into the Arctic pack ice and then 
perhaps resulting in premature melting of the Arctic 
pack and having prematurely melted it, reduced the 
reflection of solar radiation and therefore, perhavs, 
caused the ice itself to be removed entirely with this 
kind of climatic imbalance that would occur, and if so, 
that might reflect back on world climate, local climate 
andi s@ On. 

So the real question was, 

how much of the ice surface in the Beaufort Sea and 
Arctic Ocean might be affected by production and explora- 
tory well accidents and delivery accidents off in the 
future. That is the subject of this document hére, which 
I can leave, called "Oil,’ Ice and Climate in the Beau- 
fort Sea". 

THE COMMISSIONER: What's the 
title again? 

A "Ori, Ice and Climate in 
the Beaufort Sea". This was done by Dr. Walker of the : 
Frozen Sea Research Group and it mainly covers the two | 
extremes of loss. Assuming over a year one has a given 


rate of loss of.oil and, say. .1%° or, .001%.and assuming 


that there is 40% weathering factor, per year, then 


| 
} 


after a few years, one reaches a stabilized point where | 





you have contaminated the Beaufort Sea with a particular 
quantity of o11. Because, if it weathers at 40% per | 


year, then on a steady state basis, this rounds out to 





a fixed amount which remains in place. Then examining 
how big in area this amount of oil would contaminate 


and then, on that basis, assume that the ice would dis- 
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appear rapidly in that area and compare this with the ‘ 
kind of fluctuations in ice cover which have been observed 
from satellite imagery recently, and from past 
Fluctuation. In other words, the percent of the ocean 
that might belinf luenced by, on one hand, the amount of oil | 
contamination from production; and on the other hand, 
by normal climatic extremes of ice cover in the sea. 
His conclusion is even on a 


highniwoss factor,® ts that it would) not appear to be 





significant, but this still raises a number of questions 





on, actually, what would the weathering loss factor be. 
That is one of the main factors here. This does not 
assume that any of this oil is intercepted by shorelines | 
but simply that it remains out in the sea ice itself. | 
MR ‘GOUDGH=! 4dis, that! report, sir, 
part of the Beaufort Sea project? | 


A Vesyrtibs: part.ichwthe 


Beaufort Sea project. 





THE COMMISSIONER: It'll be 


| 
| 
marked as an exhibit in due course. Well, carry on, Mr. | 
Evans. 


MR. EVANS: Yes. Now, I wonder, 





did that report discuss the Beaufort Sea gyre? 

A Timtiodsnt: = Wesw dit 
does discuss what the ice circulation is like in the 
Beaufort Sea. 


0 Based on that, how exten- 


Sive would the oil spread? How extensive would it 
likely to be? 


A Yes. Well, it really con- 
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fines itself to -- perhaps this means I should really 
describe very briefly what the Beaufort Sea gyre is. 

0 Yes. That would be hel) 
futs 

A -- And what the assumption: 
are. The Beaufort Sea gyre is the term given to the 
ice cover in the Beaufort Sea -- in the whole of the 
Beaufort Sea, which circulates in a clockwise manner -- 
downward past the west coast of Banks Island, across tha 
southern Beaufort Sea or at least across the Mackenzie 
Delta, out across the north end of Alaska and upwards. 
So you can imagine the large -- a large area of ice in 
the Beaufort Sea which is moving clockwise. Now, the 
reason for this clockwise movement is that over the 
Beaufort Sea, there is, on the, average, a fairly stable 
set of weather systems and the winds from those weather 
systems, again, on the average, produce a clockwise wind | 
stress on the ice cover and just keep this ice moving 
in a clockwise fashion. 


That's a very gross over- 
| 
simplification because the weather systems aren't averages 


they vary from week to week, so that it can back up, | 
it can move in a variety of directions. Also, within | 
the Beaufort Sea itself, parts of it can move at differ- 
ent rates’ than other parts. But, on the average, this 
will move around, completely circulated in approximately 
seven years, so that it does mean it's a relatively 
closed system with not much spin-off at the periphery. 


This kind of circulation has 


been observed by the motion of ice islands over numbers 


| 
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Or years, T-3 in Particular, 86, 1t'’s quite well known 
which means that any oil which would be incorporated in 
Ehat Circulation is likely to stay there and degrade 
there and eventually disappear, if it can in that Lee 
covered area. 

8, Now, back to the question 
that I asked you before, what I was really trying to 
find out from you was, now, there would be an inclination 
to say we should drill the exploration wells in the 
Beaufort Sea and then find out if there's indeed any | 
oil and gas there and then do studies on what the Pore 
would be on the environment of a mass of production wells. 
Is it your opinion that this kind of study would take, 


you know, a long time and that we should, therefore, 





Start it now, rather than waiting until after the ex- 
ploration program is finished? 


A I think what you're getting 
at is that one should institute a planned program at 
this time, anticipating that production wells and de- 
lineation wells and so on -- production facilities 


would be downstream and I -- Yes, I think it makes 


sense to do this. At least to have a program planned 





in the event that exploratory drilling is given the go- 


ahead. I also want to mention that at this time, the 


environmental review process is trying to get off the 


ground in Canada and that for each kind of major activity 





| 
| 


anticipated in the country, there are sets of guidelines | 


being developed. 


| 
One set of guideline is with 
respect -- guidelines, is with respect £0 offshore 

| 
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Grilling. Now, these guidelines, at the moment, do not 


include, to my knowledge, offshore production facilities 


wellheads, and so on. Shore based facilities associated 


with these, I anticipate that this would be done but it 
doesn't exist yet. So that -- the trouble is it's kind 


of a responsive process and a proponent comes up today 


"O.K. we want to do this" and then, as a response, they' 


requested to comply with these quidelines and if it's 


considered to be a sufficiently threatening activity, 


the proponent is required to go through an environmenta 


evaluation. 

SC, a ee ty doesn't fulfill 
the kind of purpose that you're talking about -- or 
is Jikély to fulfill that sort of purpose. I don't 
know, really, what the answer is other than putting 


together a -- the foundations for a viable program and 


being able to respond adequately when the situation gets. 


a little closer, when it's obvious there may be -- 
there might be some hydrocarbons offshore. 
Q Mr. Milne, I understand 


that on December 4, 1975 Canadian Marine Drilling com- 


mented on your November 27, 1975 Preliminary Environmen- 


tal Assessment. That was an earlier draft of the report 


that you showed us. Now, to what extent did you in- 
corporate their comments in the final draft? 


A There are a number of 


points of difference and you might remind me of some 


of these, but one of them was concerned -- the main one 


was che statement that I had made that elsewhere in 


Canada, offshore drilling activities required that time 
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be given in the same season to drill a relief well. They 
pointed out that this wasn't necessarily the case off 

the Labrador coast. On further investigation with 
Energy, Mines and Resources who have the responsibility | 
FOr controlling drilling offsthe;cast.coasty it.wasi-- 

the response was basically along the line "yes" and "no" 
that it was the judgement of the drilling -- the govern- | 
ment drilling engineer on the site to terminate operations 
toward the end of the season but that the -- while the 
environmental conditions of moving ice bergs and so 


on, were severe, it would still-be possible to do some- 


thangpenSejthat|shithe.ves and the no of it. 

So, this -- as a response to 
E.M.R. and not necessarily to Canmar, I watered down 
that particular statement in the final assessment. 

The second one which was of | 
concern was -- I made specific statements earlier on on ; 
probabilities of blowouts and then the Steering Gonmd teed 


of the Beaufort Sea Project in consultation with myself, 


decided, well, that's not our area of expertise. We 





are not drilling engineers nor do we -- all we can go 
by is what's in the literature and we get into a very 


speculative area, so we should just leave it in terms of 


speculation. 
So, instead of specifying the 
one chance in 3300 which is in the literature, as a 
what 
reasonable expectation of“the probability of blowout 
would be, we just put in a range of one in one thousand 


| 
| 
| 
| 
| 
| 
| 
to one in ten thousand. Which really says, "yes, there | 
is a probability of a blowout, but we don't know what 
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pide prensoaliiy ase". Je ean acknowledgement that 
there are so few events upon which to base this informa- 


pare 
each event is, in itself different, that no one 


tion 
can establish a number which you can call a probability. 

There is the third item that 
Canmar was critical of and that is their capability of 
surface cleanup countermeasures. We made no changes in 
response to that particular criticism. There may have 
been Fic me ene I've forgotten. I think those were the 
main ones. 

@) I'm sorry, I don't have it 
in front of me; “but = 

THE COMMISSIONER: Excuse me, 
Mr. Goudge, you can pursue this, can you? 

MR<« GOUDGE: Yes, I°11 be 
pursuing Ghat and IL intend +6 ask that it might be tendered 
pega GaN eee THE COMMISSIONER: Don't worry 
eos 2 ts 

MRySEVANG: O.R., E'1L1 leave 
it to Mr. Goudge to pursue that matter further with you 


later. Now, what techniques to deal with a blowout are 


there, other than drilling a relief well? 


A There -- If we look at the 


drilling system which -- All right, we don't even have 
to consider the specific drilling system. If a blowout 
should occur -- an oilwell blowout or oil and gas, then 
the problem is the -- to deal with the oilwell blowout 
in the subbottom itself. In other words, stop it there, 
where it's originating from and getting into the well 


bore. So, one technique which has been used is to drill 
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1) a relief well and pump cement into the oil bearing strata| 
2' and plug it down there. 

| | 
4 


you can't do it there, is to grab it before it gets up 


| 
‘| The next possibility is that if 

| 

-s| 

"| 


to the surface as it's emerging from the hole in the 


bottom. The third, and worst situation, is that, all 





right, fc Ss escaped to the surface and you put a band-aid 





components of the three I have mentioned which can be 





dealt with by Canmar are the first and the last. A oS 
of containing it as it comes out of the hole is not in 
existence today. | 


@) I believe Dr. Lewis, in his 


| 
| 
j 
| 
| 


testimony referred to a cone that was used in the Santa 


| 

8 On it by scooping it up there if you can. The only two 
| 
| 
Barbara spill. Are you familiar with that? | 
} 


| A Yes. I understand there was 





an umbrella -- under water umbrella structure attempted =a 


which was used -- an attempt was made to use this to 





have to be anchored on the bottom and this has been con- 
sidered in one of the Beaufort Sea project studies on oil 
| 
spill countermeasures and part of that study was done aig 


contract by Montreal Engineering and one of the suggestions 


| 

contain the oil before it got to the surface which would 
| they had for the Beaufort Sea was to develop an engineer- 
| 


= 


| 
| 
ing system which could deploy an underwater umbrella 
that could moved over an underwater blowout. | 
But you can imagine in the Beau- | 
fort Sea that that would be very -- to a certain extent -+ 
an impractical proposition because of bottom scouring. 
| 


It also is -- has possibilities of it being impractical 
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because the problem of deploying it would be difficult 


in the wintertime following the occurrence of a blowout, 


you would -- perhaps not as difficult as Maintaining a 
drilishipsinopositionsto ,drill.a relief well: But still, | 
it would entail difficulties in deployment. But I think | 
the bottom scouring is a major one and the problem of 
bottom anchoring iS another one because of the quantities 
that would have to be stored during the winter.If one | 
had a small blowout, well it wouldn't be much, put. .£ 
you had a large one, it would be a lot of oil. 
The|third.problem'is that one 
would have to incorporate a separator to get; ridiofsthe 
gas otherwise the gas would buoy up this umbrella and 
create difficulties and so you would really have to be 
talking about an underwater production system, practically 
a crude underwater production system. | 
So, it has been thought about 
and ie time, no further engineering work has been 
devoted to that number two item. | 
QO So at the moment, technology 
has not advanced to the stage where there's a feasible | 
umbrella system? | 
A Weldl,g tech) <-4o7> Look, upon | 
it as saying the technology doesn't eee ak the moment. | 
QO Yes. 
1 A Nor is it bein pursued. | 
actively to develop this second type of countermeasure 


Control... 





O O% Kxhea NOW» cd wonder, would 


it be feasible to drill two holes -- two exploration well 
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in the Beaufort Sea close enough together that they could 
serve as relief wells for each other? 

A Yes. I understand from 
-- this subject has come a number of times, the idea 
being that is there some way to, during the drilling 
season, to be able to have a companion well drilled which 
would act as a relief well in case of an accident in the 
first one. It's clear that each well would have to act 
as a relief well for the other well, otherwise one could 
have a blowout in the relief well System. Both would 


have to be cased and both would have to be located in an 





optimum position, relative to each other ink Notwonly that,| 
one would have to stop the drilling season early enough 
to permit each well to be drilled down to a Suitable | 
horizon with respect to the other by leading off in the 
qi~eckion of the cther well. 

So, it would mean that if both 
were going down to the same depth at the same time, that 
the drill bit would have to pierce the casing of one or 
other well and whereas this is a possibility, it's -- 
it would not be a scheme which has been tried out before. 
It would also shorten the otherwise Vier WishHout drilling 
season which exists at the moment and would double the 


Cost 40, nd bling 3 sewed: 





QO Would you agree that that's 
a procedure that should be looked into further? | 
A Pid. prefer.to,r.look at iet 


this way, that the problem is the AbD LEE oto drili a 





relief well during the season and that that's the opera- 


tor's problem if that, indeed, is a constraint which 
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would be applied and that he would obviously have to be | 
given the option to figure out how it would be done and 
perhaps knows better than I do your better than -- 
well, better than I do, certainly on how this might be 


accomplished. 





THE COMMISSIONER: You mean that 
if that's a condition imposed in this instance by the 
minister then -- or ministers -- then the operator heute 
decide whether he wants to end his drilling season in 


sufficient time to drill a relief well or whether he 





want to drill a companion well? 
A Yes, I think that, you | 
know, basically, it's his problem. The effect of not | 
eoLng Lt is. our problem. | 
THE COMMISSIONER: Yes, I under-| 
stand. : 
MR. EVANS: Mr. Milne, on page 
one of your prepared testimony, you stated that: 

‘ "To date, drilling authorities’ in“the Rrotic and 
elsewhere offshore have been granted where it is 
possible, to extend the: drilling season long enough 
to implement measures to control wild wells." 

rovided 


Information’ in "Oil Under the Ice" indicates that your 


statement does not apply to Panarctic's operation in 





Sverdrup Basin. That in fact, the drilling season there 
is no longer than in the Beaufort Sea. I wonder if you 


could comment on that and clarify the point you made 


A Yes. In the archipelago 


| 
| 
| 
in your paper? | 
I believe in the Hecla wells they're referring to, they 
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were considered at that time, as being delineation wells | 


for a gas field and provided they did not -- somebody 


might correct me on this -- but my understanding is that | 
provided they did not drill beneath beyond the kind of | 
strata which was recognized as containing gas, then they 
were considered as gas delineation wells and that was 
used as grounds for permitting them to drill that well 
offshore, whereas the original one was onshore. 

I believe in the Jackson Bay 
wells that the requirement now is that they have a 


companion ice platform which would have to be used to 





Support: a drall rig to drill aiwelter well and that 
drilling would only be permitted on the original well -- 
at least over a period of time -- that would permit this 
relief well to be drilled toward the end of the season. 
Now, that's my understanding of the situation. 

0 Well, do you have any 


actual informetion On. the Gdralling schedule for the 
| 
A iL cton't have any -- f could 


Jackson Bay project? 


get it. Le does exist, but 1 don't have it with me. 
iireally haven"t dot iat, 

QO You couldn't make an 
estimate? 

A No, I'm really not familiar 


with the Jackson Bay drilling schedule. 





Q Oak. That’ Ss fine. Mo 
further questions. 


THE COMMISSIONER: Thank you, 


Mr... EVans « 
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MR. GOUDGE tl wonderi’sir, it's 


almost 12:30, would this be an appropriate place to 
break "for Olunch? 
THE COMMISSIONER: Certainly. 


MR. GOUDGE: 2 o'clock? 


THE COMMISSIONER: Yes, 2 o'clock. 


(PROCEEDINGS ADJOURNED AT 12:25 P.M.) 
(PROCEEDINGS RESUMED AT 2:15 P.M.) 
THE COMMISSIONER: Well, we'll 
Gome Yro order. iI found the list of matters I wanted to 
raise with you, Mr. Milneh whieWst couldn't find this 
morning and I realize they've all been discussed one 
way or another so. So, where are we now? Mr. Gibbs, I 
chink. 
CROSS-EXAMINATION BY MR. GIBBS: 
@) MrevMi lie; your 
whole script of disaster is based upon a well blowout, 
Sh ie meal og 


A That's right, yes. 


QO Do you know what the norma 


cause of the well blowouts are? 
A They're basically, as I 
understand it, the normal causes are human error. For 


example, a failure to test equipment which you rely 


upon and so on. This has been generally the case in pas 


history, is failure to utilize trained personnel or 
experienced personnel and failure to follow accepted 
procedures, failure to follow the plan, etc. 

QO You'd agree that a well 
blowout is probably as disasterous to the operator as 


it is to anyone? 


| 


| 


| 
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A. Milne 
Cross-Exam by Gibbs 


A Oh, most certainly. 
@ And that when the disasters 


have serious financial consequences he's probably 


going to take proportionately more care? 
A me yuse widn ts catch the | 


fast. part of your question. 





0 I say if the disaster is 


likely to have serious financial consequences, the 


standard of care is probably going to increase pee ae 

ately? | 
A Yes. | 
O Have you ever had any- 


thing to do with a well blowout? 

A No. 

Q Have you ever had anything | 
LG Mo With the draliane of a well at all? | 

A No. I've observed well 
Cro liing Wh process. “that's ell. 


Q Your whole study, sir, 


is based HMpon assumptions, isn't it? | 
A Oh yes, most definitely. | 
Q You assumed a well depth , | 
you assumed well pressures; you assumed a composition | 
of the well stream; you assumed volumes; you assumed ice | 
conditions; temperature conditions, wind conditions, | 
water levels, currents, time of the year, remedial enGure es 
length of the time for the environment to recover and 
| 
sO on. | 


A There are a few items there 


which are not based on my assumvotions. They were based 
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A. Milne 
Cross-Exam by Gibbs 


on consultation with industry; mainly the volume of the 
flow which would be expected from a blowout in the 
deltaic formations in the Beaufort Sea, and I think there 
was one other one there. I've just forgotten what it 
was. BUG, Tt think -=- 

MR. BAYLY: Maybe Mr. Gibbs 
could go over them, so the witness can respond properly 
to them. There was quite a list of them. 

MR GLB Ss SA) aioe, 0 e. 
You assume the depth of the well which would blowout? | 


A No. The assumption was | 





that .it would Likely ,ccur toward the end of the drilling 


season. 

0 But you assumed no well 
depth? 

A NO. Not in the assessment, | 
akeour 

O In your experience, is 


there generally a relationship between well depth and 
pressure within the reservoir: 
A io aon! torah. F con= 


sidered relationship between depth and pressure. What 


was under consideration was the fact that a blowout 

would probably occur toward the end of the drilling sea- | 
son and my information from both Canmar and from industry 
is that at shallow depths, there's more likelihood of 


a blowout occurring, but then at shallower depths, the 


blowout is more likely to be gas. At deeper depths, 





there. as a. possibilaty.of ansoil well. blowout. However, | 


the probability of it occurring either shallow or deep | 


| 
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A. Milne 
Cross-Exam by Gibbs 


there doesn't appear to be any difference. 

0 You made an assumption 
asto the pressure within the reservoir from which the 
Qil stream would blow? 

A HOw seh s wasn bt. a con 
Sideration in the assessment. 

QO Well, I wonder how you 
Could .come tO wany conclusion .as to the volumes of the-- 
whatever is in the reservoir without knowing what the 
pressure was in the reservoir. 

A This was based on con- 
Suitarion with AsP.OcA. group who are convened for the 
purpose of determining what would be a standard "well 
blowout", offshore, in the deltaic formations of the 
Beaufort Sea. So this was done in consultation with 
the oil industry solely. 

Q But what concerns me 
that there's no such thing, as a. "standard, blowout" 
in the deltaic formations in the offshore is there? 

A For the purposes of con- 
structing a narrative, it was necessary to make some 


assumption as to the volume which might be expected and 





it Was resolved on the basis of, the figures which are Ain | 


the assessment. 
Q Well then, to assume 
volume built into that is an assumption as to pressure 


Within the reservoir. ,DO younagree with that. part? 


A That is implied by you and 


I presume, also by the oil industry advisors. 


Q And you assume the composi-| 
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A. Milne 
Cross-Exam by Gibbs 


tion of whatever was coming out of the well bore? 





A That was also done in 
consultation with the oil industry and as a result of 


these consultations, we decided that probably the closest] 


“kind of material -- the closest material which could be 


identified with the expected oil, could very well be a 
Norman Wells crude. However, it's recognized that there 
are all ranges of possibilities which may vossible arise 
from offshore. 

Q There is, in fact, an 
infinite range of mixtures that could be present in the 
reservoir? 

A Yes, there could be a 
complete range of viscosities and materials and I agree. 


Q You assumed certain ice | 





conditions. | 
A Yes) that “si true: 
Q You assumed certain ambient 
temperature conditions. 
A Yes. | 
Q You assumed certain wind | 
conditions. | 
A The -- Yes, but those were 





based on past statistics. Also, implied in the ice 
conditions, there's a review of the historical ice cover 
which, to a certain extent, confirmed a picture of an 
expectation one might have at that time of year. 

Q Best it can give you is an 
average year, isn't it? 


A That's ture. Although you'l 
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A. Milne 
Cross-Exam by Gibbs 


probably note on reviewing the assessment that a parti- 
cular -- a specific year, namely last year -- was chosen 
as the condition upon which to develop the narrative. 

Q But not on the basis that 


bi 


last year was any more typical or average than any othe 


of 


year? 

A No. It was chosen this 
way simply because no year is a typical year. 

Q For the purposes of your 
study, you assumed that every year would be like last 
year? 

A No, it was stated in my 
study that that year was chosen and on the basis of that 


year, then we have certain expectations from that 


narrative. 

Q You made an assumption as 
to the time of year at which the well -- this mythical 
well would blowout. 

A That is true. For the 


purposes of the narrative, that was necessary. 

Q You assumed a length of 
time within which control might be regained of the well. 

A Yes. 

Q And that, I take it you 
would agree, would depend in part upon the pressure withi 
the reservoir? 

A No, I wouldn't -- that is 
beyond my expertise and simply that duration was based 
on the time. itemight stake to drill a’relief well and on 


the duration between operating seasons. 
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A. Milne 
Cross-Exam by Gibbs 


Q Really, sir, your study 


bears no relationship as to what one would really expect 


to happen, though. 


A It has a bearing -- it 


a bearing on what one might expect to happen. However, 


ic certainly would not necessarily apply to next year 


or the following year. It simply applied to a certain 
instance in past history. 

Q Well, as I understood, 
some of the material, gir 2 Statically, the chances 


of a blowout at all are in the range of anywhere from 


one tenth of one percent to one hundreth of one percent. 


A Yes. 


‘@) And, therefore, the chance 


Ss} 


of a blowout with all of the conditions that you assumed | 


must be infinitely less likely. 
A This, I would not say 


Penranatehy bess”, a think you're referring to the 


chances of a coincidence of a blowout with those specifid 


environmental situations. which are described. 


Q Well, with every one of 


the variables and the whole study is based upon variable 


being, as you have assumed them be in your study. 


A Oh, I disagree. 
Q You disagree with what? 
A I disagree with your 


| 
statement that it would be an infinitely less probability 


of existing as described in the narrative, in basic 


intent. 


Q Can you give me the 
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A. Milne 
Cross-Exam by Gibbs 


statistical probability of an incident occurring with 

a well blowing out at the time of year which you have 

assumed, with the temperatures, ice conditions, composi- 

tion of the stream and all the rest of those assumptions | 

being exactly as the way you have them? 
A I would not like to answer 


that directly because it doesn't appear to me to be 


applicable to the situation as described. The reason 





I say that, is if one starts off with an assumption of | 
the probability of a piswous within a certain range, | 
that has been the range accepted by industry, then, | 
from that point onward, it is clear that if one gets | 


down to the bottom of the ecosystem and tries to estimate 


what the environmental effect might be on one particular | 
organism, then it's clear that one can only have it -- 
it is affected. or it is not affected. To assess the 
probability of the effect on one independent organism, 
is an impossible task. One has to view, not the in- | 
dependent organism, but the overall effect on parts of 
the ecosystem. 

For example, an estimate of the 


effect on fisheries which would be somewhat independent 


of the) previous) .specific:path of. .oi1 distribution. 





QO bethimk i/o nicht ,.isi, 
in saying -- and perhaps I'm not -- you can correct me | 
if I'm not -- that you have based your study on the 
worst case. 

A Not quite the worst case 


because if the oil well did blow for two years, that 


could be worse than blowing for one year. 
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A. Milne 
Cross-Exam by Gibbs 
Q Did you make any attempt 
to do it on a -- an average case, if you like -- some- 
thing not perfect and something not the worst imperfect 


conditions? 


A The assumptions upon which 


the assessment were based are stated in the document. 
The device was used of a narrative, simply to describe 
a possible situation. It is not necessarily the most 
probable situation. 

Q Yes and have vou made any 
attempt to forecast a most probable situation? 

A Theat iS, again, IF == no. 
I think the problem here is that the -- there isn't 
enough statistics of the behavior of the environment 
to develop what one might would call -- one might call 
a most probable situation. There is a great deal of 
variability in each of its component parts and the 
degree Of this variability is not known. It can only be 
guessed at in some components of it and other components 
of it. For example, ice movement and ice cover -- it's 
known with more precision. 

@ Then sir, if there is a 
blowout, if one of these one tenth of one percent 
possibilities occur, there's no way from your study that 
one can assume the most probable consequences of it? 

A No, what this has been 


portrayed, are possible consequences. However, the 


precision with which a blowout is, you know the knowledge 
of whether a blowout might occur or not, is known perhaps 


with as little precision as the consequences, between one 
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A. Milne 

Cross-Exam by Gibbs 

Cross-Exam by Marshall 
and one thousand and one in ten thousand ig to arrange 
between two orders of magnitude which can Only be based 
extremely limited data. 

Q Well I would thought, sir 
that living in a world which operates not always at the 
extremes that the most prohable one that we would look at to 
anticipate the required remedial or preventative measure,| 
but that's not what you tried to do. | 

A I'm sorry, I didn't follow 
you there. Could you repeat that please? 


Q I'm not sure I followed it 


myself. I was suggesting to you sir, that it'd be more 


helpful if you had looked at ituas.a more -= the most 
probable occurrence rather than an extreme occurrence. 

A I think that one can only 
develop probability of an occurrence having experienced | 
those occurrences and hopefully we will not experience 
occurrences such as an offshore blowout. Therefore, one | 


| 
1 


has to construct the picture based on what is soya eee! 


to be a fair degree of knowledge and I don't know whether) 


I can really answer very much more precisely beyond that. 


| 


| 
Mes GEBBS: All reoght. Those | 
are all my questions. | 
CROSS-EXAMINATION BY MR. MARSHALL: | 

0 Sir, I was wondering whether 
or not you had any information about nearshore drilling | 
off Prudhoe Bay being proposed in shallow waters? 

A No, I have no information 


on offshore drilling proposals from Pprudhoe Bay. 


Mn. MARSUALT: . Fine. T°have no | 
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‘s A. Milne 

Cross-Exam by Marshall 

Cross-Exam by Goudge 
other auestions. 

CROSS-EXAMINATION BY MR. GOUDGE: 

QO Mr. Milne, we don't have a 
copy of your full report tabled yet as an exhibit. I 
would. Jikewto, do.that .<and perhaps, you told us when you 
were here the other day that one of the purposes of the 
report was to see if offshore drilling could be conducted 
with a minimum but acceptable risk to the environment. 
I think that's the phrase you used. Not to get you to 
go into this specific set of drilling holes but to help 
us in general, what did you use as an operating defini- 
tion for "acceptable risk"? 

A I didn't use any criterion 
EOwpecGeptable wish” atralila -The risk is, merely 
Stated -—et least what hs at nudisk Yus stated and the 
probability of encountering a situation which would put 
the environment at risk is stated. Nowhere has a judgement > 
been made what is acceptable or what is not. 

Q It's up to the decision 
makers to provide the definition of "acceptable" I take 
Lt 2 

A That cs .righh, ves: 

THE COMMISSIONER: You outlined 


the extent of the risk and the consequences if this 





event occurred -- the risk of the event occurring and.the 
consequences of the event, so far as you could ascertain 
either the extent of the risk or the consequences of the 
event and you leave it to the politicians to determine 
whether it is acceptable or not. That's their job. 


Bon Mt pehataethe long-and <c:he «short -of, .t? 
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A. Milne | 
Cross-Exam by Goudge | 


A That & COrrect. 


MR. GOUDEE: “ €ake at Si hae 
you have given some thought, though not as part Or your 
project to risks that may be inherent with the possibility 
of future development should they hit paydirt, as was 
said this morning and provide for production wells and 
the laying of pipeline networks. In a general sense, 
you've given some thought to that? | 

A Only with regard to 
possible effects on the sea ice and then the possible 


consequences on climate and not on the wildlife. 


@) Yes. 


THe ‘COMMILSSLONER:s . This Ts the 
-—that 18 the report prepared by Dr. Walker. | 

A TMate2s Correct. ~ 

MR. GOUDGE: And insofar as 
your project dealth with long-term effects, that report 
is the sole long-term effect report? 

A Except that it's clear 
that the state of fisheries' knowledge and other wildlife 
in the Beaufort Sea will be part of the study reports | 
and from -- these provide baseline data from which all 
evaluations of possible impact of offshore production 
could be made. 

Q Yeo. You told us, 2 think, | 
last time when you were here that research necessary to | 
evaluate the impact of long-term development would be 
more necessary in some areas than in other areas -- 


fisheries as an example of perhaps an area of where less 


would be needed to complete the picture. 
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A. Milne 
Cross-Exam by Goudge 


A thet is cérrect, yes. 

Q Yes. Have you given any 
thought to the level of research that would be needed on 
an ongoing. basis to, fill in the gaps? 

A Yes, on fisheries let me 
just point out an example that I've had in mind and the 
problem with fisheries. I think the history of fisheries! 
research in Arctic regions has started off as it does | 


elsewhere and that is where the classification of extan+ 


Species -- their feeding habits, ages and reproductive 
| 
| 
habits. However, not very much attention has been paid 


to populations and their. distributions and their habitat | 
and how the habitat of these populations and their re- | 
productive facilities can be affected by pollutants. 
In other words, how is the local ecosystem affected since 
BReyware Part Of .i1t.) So,,it is the habitat problem and 
the population problem which is Peer oor attacked with 
vigor at this time. 

@ Yes. Going beyond fish 
to other components of the environment, I take it there 
too, you feel that in someareas we're in a better position 


concerning baseline data to allow us to deal with long-term 


| 
| 


development and in other areas, we're less well off. 
A That is true, I think we're 


in better shape on knowledge of the ice cover and it's 


general motions, simply because it's more observable and | 





has been observed by -- from aircraft and satellites 
recently and from occupation of ice islands and so on. 
So, the general movements and the behavior of ice has 


been far, far better known than the lower trophic level 
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A. Milne 
Cross-Exam by Goudge 


of the ecosystems. 

@) Yes. Now, if you were 
devising a research program to deal with the impact of 
future long-term development and if you assumed roughly 
the level of funding that your project had, how many 
years would you think would be HeECessary tO cet us to 
a position that you'd be satisfied? 

A I -- you mean to bring the 

0 To allow us to deal with 


the possible impact of long-term development, including 





production wells and flowlines. 





see) A I find tt) @ifficult to 





es respond to that, simply because we're dealing with -- 

14 O.K., we have to make comparisons, between Say, the 

WS Beaufort Sea region and say the Gulf of Mexico and to | 
| | 


recognize that possibly the knowledge of the ecosystem | 


| 
| 
i 
17 | there, is not well enough developed or could it necessarit 





18] ly be well enough developed in many years to come up | 
19 | with that knowledge at all. It's a question of an ex- | 
20 ercise in human imagination as to what the impact is | 
gi likely to be. I don't know whether I've made myself | 
ae) Clear here. What I'm trying to get at is that to DUE | 
wg ourselves or the biologists in the situation to really | 
24|| Say "this is the impact" is, in my belief, not within | 
25 | the current -- we don't have enough knowledge to put | 
te ourselves in that state. There's more guesswork involved | 
= in impact of ecosystems and the chain of events than is | 
28 | involved in, say, the more physical aspects of the en- | 
| vironment. Now, a biologist could perhaps argue with that, 
30} but that's my impression. 
| 
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A. Milne 
Cross-Exam by Goudge 


Q Yes. I was trying to | 


elicit from you and perhaps it's a question that isn't 





capable of an answer, your view as a project manager as | 
to how long it would take to put us in a position where 

you could make some estimate of the impact of long-term | 
development, taking into account that you would have to | 
fill these gaps that exist concerning interrelationships | 


of ecosystems and so on. | 
| 
| 
| 
| 


A Well ‘see, 1°21 try to 
Respond tO Undat.) tne ——"l think if the =- 2£ there its 


| 

| 
a concentration made on where are the -- where is the | 
main production, you know, where is the main biological | 
productivity and how did the organisms in the Beaufort | 
Sea utilize the chemical nutrients and what are the | 
sensitive areas, then I think -- I make a wild guess | 
here, then to come to grips with that, might take, say 
about between five and ten years to get a much better | 


picture of what's going on. I think that it would take 





perhaps maybe two -- two years as a wild guess to ad- 
vance the state of that knowledge considerably, simply 


because we're now in the state of recognizing -- or 


. realizing the existence of various inshore habitats which 


weren't necessarily realized or recognized before. 


could probably pick that to pieces, however, one could 
advance the state of knowledge significantly, say with 
a few years, and then put ourselves in a much better 
position as to the linkages, the problem of the effect 
of pollutants on the various linkages in the food chain. 


| 
| 
| 
| 
| 
| 
| 
Now, I think -- now biologists 
| 
| 
| 
| 
| 
That would take considerably longer. 















Pe els li pes 
, o'er tens jae Brak ee isa 
; B& tapers goatom & 26 wel TwO\. peg ‘ 

| i erarw noldteo Amt By doa" oF etn? fiipow . of. Bah» vi 
, | Gere J-ynel Do topqmi alt Zo otemiited suns preening | a 
| of avin Sivew noy 4add Jove0ns 6 yak. petted \taonqateveb : 




















\ Bee 

; | sqitenoisgslentetal Ptinzeoneo sad Ke dati? Bqep seeds ioe; ae 

: no of bos smedteyaoos Xo 

| 
. ey vad IL'L ,ae8. Iisw K 





| #8 epeads 3 i Hnidt. 1 -- edt -t6d2 92 Daogee: fe 
: 
tees 
4 2 erigh oe sedw fo Shem noltaesnesqos « ee 
- (aoipolotd niam efs ef stedw ,wonk poy ,nolsouberq mish 1 leet te 
. tyset afd aL actetnspto edt bib won bas voivisouborg - eta 
Rie ooh 
iy 346 36Aw bas stgelzjgom Eseolmedg add exilizu-see, \) . 
; : q Sk Ty. 
esoup Hliw 5 oxfam tT ~- Amide 1 ttetd yacovs evisianes, | éf. ~ 
* ] a . 7 
ver ,246+ tdpin ,deds c+iw oop OF ehom Of Gods .ated. | at 
4 ¢ 
|  Yetted doom 6 Jen of etsey may be Bvt) nosweed jucde + 
es 
Saeco SIwvow Seay Antda? i st eaLep @’ dsaAw Do stutoig,, RL.-- 


fo + segup BLiw 6 sa Stkey owt = OF ociyam ecadted if Oe 


yiqnr Le @ Widexseblanon app ol wont 260% to SJbADe Sra. ONY | fos 2 
TO *—- fhakstapeeey 160 axéie ad fi won o1'saw apuAons |. . js? 


j H 


ioidw etesidad stodeni eucitay to sanetiagiza art eabattcer . ~ srs 






Jes 
8, 


10ofed Seatopooss 10 basiisex Ylizsaesnme go" not9W 


| eteapoloid won -~ #atdt I , wei 





. binveos gm ,tevewedl ,esnnlq oF sede Abig yidsdarg bivee 
. | itiw yre ,visaenottinplea spbelwond separate amt) o>n6 7 
tegied domt « ci esviest00 try mee) Dew aXeoy wet Vee | 
“0 | x» « 
| a. Vine 
. 1t6 ed? to melgosg ait ,poepernst ode awnaee og a 
| -atearlo Boot ede al eshte 2uiISV pt? 1 : @ ascents . ie t og. ie 


Pin 





: — nepaot yfideres a? bh 
| —— sacha 








L3559 


A. Milne 
Cross-Exam by Goudge 


Q In terms of the manning of 


your specific project, sir, you told us that the price- 
tag was about $12 million. Roughly, how many people 
were engaged doing studies for you? 

A TO Aer Ore sok in ceeeme 
of the scientists who were responsible, first of all. 
In direct responsibility, we're looking at about 40 to 
50 scientists, and then when you add the other facilities) 
which are manned, well, you could increase that number 
by another 50 percent. 

THE COMMISSIONER: You mean a | 
crew for the ships and so forth, that kind of thing? | 

A Yes. " BU theyre for a 


very short period of time. Likewise, the scientists 





don't necessarily apply themselves a hundred percent of 
the time to the Beaufort Sea project, it may be about 
half the time, in many cases less than that. 

MR. GOUDGE: Now, while it's 
been canvassed sir, let me ask you one or two more 
questions about potential climatic changes. You were 
referred last day to an article by Messrs. Campbell 
and Martin and you expressed some doubt about it. Let 
me read you a comment about the paper and ask you to 
comment on the comment, if you would. 

"A recent paper"-- 


and that's the paper I refer to; Campbell tand-Martin, 
{ 
"pDlausibly suggests that a large spill of oil in the| 


Beaufort Sea is physically capable of reducing the 
albedo that's the reflectivity of large areas of 


the Arctic pack ice, the oil could emulsify into 
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small highly persistent droplets which, circulated 


in the currents, would collect on the underside of 


the pack icé. Seasonal meliting ‘on top) and) freezing * 


on the bottom would then yield the darkened ice 
surface in a few years. It is well know that the 
Arctic pack ice is in an extremely delicate state 
and could be quickly melted by certain types of 
small perturbations with profound and irreversible 
effects on world climate." 


You said last day that that paper should be doubted 


because of certain assumptions they made, which, in your 


view, were not sound. I wonder if you could tell us 
what those assumptions were. 
A Well, one of the major 


assumptions -- I think to be fair to Campbell and Martin 


i 


also, that they did base their calculations on extremely | 


hE Idale te Ebiievons GL. ol oO Uinitotherm words ica mei limeter 
thickness and then made other assumptions. They get a 
spread of thickness as in the spread of quantities. 
Based on the minimum thickness of oil evenly spread and 
a large quantity, then they do their calculation. This 
would influence an extremely large area and they built 
oe atlactonrot «believe, @Sipercent Iossitof ‘oil by 
evaporation of that quantity. But, they weren't looking 
at biodegradation. 

But, I think the subsequent 
experimental work has shown that the minimum thickness 
of oil which can exist under ice because of surface 
tension is somewhere in the order of about half a centi- 


meter. So that's the first factor. © 
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Also, they indicate that the 
ELOw «= 

O Let's just pausing there 
so I understand it, I take it the consequence of that is 
that any Oil spilled will cover a lesser area than 
Campbell and Martin? 

A Lids seri Gites. That 's.the 
first,thing. .The second«thing, is that. they didnot 
take account of the -- what you might call the pucketing 
or herding effect or the concentrating effect of the 
roughness on the underside of the ice and within the 
leads, which is a second factor which would reduce the 
area which would be influenced. They also made the 
assumption that the oil from a spill -- from a surface 
spill, would == a large part would.go underneath,.the 
ice. Now, I think only in rare circumstances would any 
oil from a surface spill go underneath the ice, simply 
because the,density,of£f o11 is.dess than.the; density, of 
water and sea ice. 

Only in the circumstances where 
ice provides a barrier for oil coming to the surface of 
water, would the oil stay under the ice. However, there 
are cracks and leads so as soon as the first crack or 
lead is encountered by oil which was already underneath 
the ice, it would flow up into the lead and over the top. 
So, this does mean that you do not have great quantities 
Of oil under the ice in this particular example, as 
described. So, the migration period of oil to the sur- 
face of the ice over a period of four years is not quite 


Sea listic.. either, wut, what, l'm getting ati here,-is 
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that, taking account of the erroneous assumptions which 
were used, the area which would he covered, would be 
considerably less in orders of magnitude less -- many eae 
several orders of magnitude less and they did not talk | 
about biodegradation on a year to year basis and the | 
ultimate fate of that particular oil. | 

As they State an their article, 
it & just == they printed it just to’ "stir up contro- 
versy on the matter" and they did. They had a response 
by this paper here by A.E.R.S. on oil spills and the 


extent of spreading which put the situation in a more 





realistic light, but again, based partly on lack of 
Specific experimental information. I don't know whether 
that sort of covered the -- 

QO Mes Sir, tha TPidishes out | 
what you had left with us last day. Then, in referring 
to Dr. Parker's study this morning, you gave me to infer | 
ab i¢ast that the long-run risk of o11 spiiis on climatic 
conditions would not be all that different from the dec 
you recite in your study arising from these two drill | 
operations. 

A That appears to be the case 
simply because the area which would be covered by say 


a .0l1 percent spillage rate over the production period 


would not appear to cover a significant fraction of 


} 





the ocean, bearing in mind that included in that is an 

evaporative and degradation factor as well which permits 

stabilization of the amount which remains in the ocean. 
Q You said last day when 


| 
you were here, though, I think, that -- I think I recall | 
| 
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you correctly that the long-term risk to climate from a 
proliferation of development and production facilities 


was, nonetheless, of a different order of magnitude. 


A Mat ks .conrect. 

) Would you still stick by 
that? 

h Wes, lt is Of a —- it is, 
certainly, of a different order of magnitude. If we're 


looking at the possibility of one blowout, in one year, 
this would have no significant effect on climate in as 


far as I am concerned. The amount of oil which would 


accumulate over many years of exploratory well, delinea- 


tion wells -- I'm not talking about increasing the 


probability of blowouts, simply pipeline breaks, transport 


and so on, would amount to an estimate -- making an 
estimate of what percentage of the offshore production 
would be lost into the environment involves making that 
assumption and the assumption can be made based on past 
experience in other areas of the world, in Cook Inlet, 
for example on the rate of loss of production there, 
taking the two extreme ranges, an optimistic one and a 
very pessimistic one, looking at an extreme range of 
possible production of offshore oil, as well, and then 
applying a 40 percent per year loss. Then, based on 
that, 40 percent per year loss -- 

THE COMMISSIONER: Owing to 
weather? 


A According to weathering 


and evaporation and sinkage of the tarballs and beaching 


of some of the debris, possibly, then it would appear 
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that the effect on climate would be insignificant. 

Q Higher order of Magnitude 
risk but sti kl ins ienificant? 

A Yes, but stihl .smali com- 
pared to anything that would appear to cause a problem | 
with climate. 

a) Yes. < NOwWadSiith\je ain four 
report itself, at pages 37 through 39, you deal with the | 
value of Arctic marine wildlife to humans. Do you have 


Pier oe rontt sais 


A SAHOO? | 

Q Legis CODVenast? S 37 to 39. 

A Ole OY 7 Tadic ta, £8 fase aac 
In From of me. 

Q You go through a variety 


of Arctic marine wildlife and attach values’ to each of 
them. I wonder if you could tell us how you went about 
that task, attaching values? 

A These evaluations were 
obtained from a Mr. W. Brackell who is a wildlife | 
economist with the Department of the Environment now 
located in Edmonton with the Canadian Wildlife Service. | 

Q Did he do a study which | 


yielded) these, values? | 





A Hey wasen-fjustatornéefhect 
a bit of background here, I felt that it was necessary 
to come to grips with some aspects of the economic values 


of the wildlife resources. It turned out that he was 





, interested in pursuing this himself so he was provided 


trave). -ynds tovthy .toudic into this problem. To the 
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extent of the investigation, he was -- it was possible 
for him to perform, The® reflect some of the results 
which he had derived. | 
QO Can you teeth ws «sire ror 
does it take you beyond your own knowledge how he derived! 
these figures? 
A He derived these figures 
based on information gleaned from consultations with 
the Department of Indian and Northern Affairs with 
consultations with fisheries officers in the Arctic heres 
He took several trips to the communities and into the | 
detta’. *O?RT/*that' s* the*pieturer=< dsrthat? | 
@) Well, let me take a specific’ 
example and see if I can get. a slightly more detailed 
understanding. Your report says on page 37 that the 
hunt and annual harvest of whales in the Mackenzie pelta 
is valued at about "$5000. °Is/thati correct? 
A Theat “st cornecti;t Lh saan 
the report. 


QO Yes. Now, let me ask you 


how that figure was derived? 

A tT athiaik Mere ithats 
point, I am not a wildlife biologist and the precise 
details of how that value was arrived at, I do not know. 
However, these values were extracted from a preliminary 
renore Oflu Bracke" s. 


THE COMMISSIONER: Well, why | 





trouble Mr. Milne with these things. He's not -- 


MR. GOUDGE: I was about to ask 


sir, if he could provide us with that report which would 












a en 


“een ek ag 7 bem: ‘i : 


< vay 
_ pldbeeod 2ow ry oe — atin 








1 « etlueet siz to Smee vse et i = " 3 ae 
nq vai ed 


70 ,«th au [ted ay an Q Y vy ares a 


a 


- - 
avi 205 of wort sebelwond ave soy Broved uny sted 91 ‘Be0b | om me 
Seotnel? oieny” fa 40 


setup? Seadtd-havitsh sk A | ; an 
ea 

: ® - > 7 7 
| “iw aoOitedIvenpo mov? beasslp mGivanrtetar no Deaed § ‘ 


Avis, eye t tA Wit OM hye naBERRT Fo InsanIteqed siz e 


Stet si29th sit at Byapitio Bptyedal? d3iw edotistivencs jo! + 


| | 
ieee 


. ai? oft bos egtstinummos ls ad agqiza tsusvse woo? ot 
si? 


, 
! 






















Sted ak -- svogniq oft e'said ,.H.0° ,stish 
~sitiseqe s svexy am gel {lish o 
belindsb S108 vigdpifa & top Aso IT FE eee Has elamexs 
ait tef¢ VE Seg AD Bysa sroqet TOY .pnibfateishay 
sifted SixdasoeM old we gefériv Fo Jeavied fsends Bas fhe 


S+56% 705 Sede OI . 00082 suods 36 Besisv et 


af #'4t .so87700 a°3enT & 
| troge: add | 
| 
' 
wy 2 wn 45)! { aoy 0) 


. Shevitreh taw sant Sent wort 
elit f8 .Aatdd TOR i 
satoerq efY Buna tarootord stilbliw s ton ms T ytitog 
won’ Jon of I .28 bevivtea esw euisv Jedd word ie Bidsooe 
vreninifetq a mart befsetixs stow coulsv ‘gead4 yt9 yawor 
4 ia: | ,2Nitexonte! 4M 2 nodes: 
ivdw . Lisw {AIVOT BEIMMOD EHT oe Nah > a 


—~ Jon 2 oH Lapmkds saat d3 suring 
bled 






as o¢t tuods esw T aaaOo fn 


Bluow! HOE de txoqe7 Yadd ‘agtw a sai x n ste a 
© tet” ae Beha: 

















19566 


A. Mzlne 
Cross-Fxam by Goudge 


tell us how it was done. I'm Simply concerned that we 
know that so that any limitations on the methodology 
used to derive these figures can be provided as a context 
in which to regard the figures. Is there a report 
available, Mr. Milne? 

A That is a sore point. We've 


been urging the “author to get His Yeport out and, thank 





you very much for giving me more ammunition. | 
@) Well, we would be very 

} 

grateful if he could provide us with that report because 

until he does, we're simply left with these figures with- 


out any knowledge of how they were derived. 


} 
| 


A Exactly. 

MR. GIBBS: Well, we could ask 
for an order that it be produced.* Then I would come ‘il 
MIBeqIvAS ely e MR. GOUDGE: Mr. Milne may ask 
for an order, it may be of  Sssistance to im. Te you 
could relay that to him, sir, and if a report becomes 
available, we would be very grateful to receive it 
through Mr. Bayly. | 

Loe COMMISSIONER: “Yell him, it | 
would be helpful to us to have it By March 15. | 

A It would be helpful to me 
to have it a lot earlier. Yes, I'll do that. 

THE COMMISSIONER: Cut off his 
cravel 4funds:. 

MR. GOUDGE: One or two points 


before I come to the Canmar document Mr. Milne. On page 





Six of your evidence, you refer to winter storm surges 


and I asked Dr. Lewis this and perhaps you can tell us-— 
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a winter storm surge -- can it occur when the ice cover, 
when the landfast ice has firmly formed and butted up 
a eeee the pack ice or does it require open water? 

A It requires -- evidence 
indicates that there was probably open water at that 
time that the pack and part of the -- what was incomplete 
ly formed land fast ice had moved offshore leaving an 
expanse of open water. It was a wind action and a rapid 
turn around of the offshore winds that resulted in a 
small surge at that time. 

@) So that any risks we've 
heard connected with storm surges would not apply when 


| 
| 
| 
| 
| 
' 
| 
| 
| 
| 
{ 
| 
| 


the land fast ice has fully formed and extended out to | 
| 
the pack ice? | 


| 

A The only possible effect 
on land fast ice would be to perhaps cause a small 
movement of the land fast ice, although that's speculation. 

2) On page twelve of your 
evidence, you refer to the possibility of detecting in 
the spring fragmented oil trails by radio beacons. I 
take it that means the placing of radio beacons on the | 
pack ice to follow the movement of the pack ice and hence | 
the movement of the oil underneath it? | 

A That is true. 

Q Do you know whether any 
technology exists to allow the detection of oil under 
ice by means of, for example, infra-red devices? 

A The number of trials in 
the Beaufort Sea project were concerned, studies and 


limited field trials were concerned with that problem of 
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remote sensing of oil under ice. There doesn't appear 
to be any viable technique for doing this. 

@) Now err, Gi youkr)stenario 
one of the things that you took into account, I take it, | 
was the kind of manpower that might be necessary to 
engage in the contingenCyplans that would be put Into 
effect? 

A Meeais true) “Whats wasn? t 
mentioned as part of my report. | 

O What kind of manpower are 
we talking about? What order of numbers? 

A Ie would --wI have-no 
experience in mobilizing manpower but, and I think in 
thisoparticilary casevottdealing. with>offshore’ spills 
in an Arctic environment, it would mean there would be 
two situations. There'd be summer manpower to deal with 
the marine situation in open water. There would be man- 
power dealing with springtime operations on the sea ice. 
i think that would be a mostvditficulteeneyveen tina 
trained manpower to operate under those circumstances. 
I could only make wild guesses on the number of people | 
| 


required to deal with the open water situation. I think 





it's generally understood that inshore land based cleanup 


operations would probably do more damage to the lowlands 





than just simply leaving it alone. So we're really 


dealing with manning marine equipment installation of 
booms offshore with small boats. So it wouidc depend on 


how many people you could get aboard these boats either 





offshore tor ionshore iand tt "doesnt ‘look -as" if it would 


involve very many people. 
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@) Now, on page 24 of your 





evidence, sir, you referred to an environmental pre- 
diction system which might prove of some assistance in 
this project and presumably in the case of long-term 
development as well. Could you perhaps tell us what that 
involves? 


A Yes. The term 


environmental services computerized weather and ice 


movement prediction system which has been part of the 





Beaufort Sea project study. The output of the Beaufort 
Sea project study is really to describe the possible 

effectiveness and the application of such a system, shoul 
offshore drilling commence. Now, quite clearly, in order 
to get -- to reach that point, it has involved the 


development of the initialparts of that system. In 


other words, the computer programs, the development of 


= ot on — 


offshore weather sensors and “so,0n.« 

However, the deployment of the 
system as designed is not going to take place in 1976, 
simply > because: the total: cost of this -- at least almost 
the total cost of that would fall upon the one operator, 
Canmar, who is reluctant to fund the whole system. So, 
the -- again, the object of the prediction system is to 
provide more rapid updating of current weather in a real 
times -- in a more real time sense and to provide a 
prediction of ice movement as the ice is driven by the 
wind. This would involve the use of offshore remote 
weather stations. Those are not going to be in place for 
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QO I take it, though, the 
state of the art exists that if fully applied it could 


be a significant factor in dealing with the risks that 





you speak about? 
A Yes, it could be because | 

One of the difficult parts of prediction Of weather and 

ice movement in this area is a lack of offshore weather 


information and secondly, the development of a fine 





grid prediction. I don't know whether I made myself 
clear there, but the -- the weather predicting gen ee, 
generally involves the computerization over a very | 
coarse grid so that the information you've got really 
isn't as applicable to a small area as it would be if 
you had developed a small OS prediction system. 
@) Now sir, asS was said this 
morning you're aware that Canmar has prepared comments 
on your paper. .You'’re familiar with them, I take it? | 
A Yes, I have reviewed them 
If the past. i'm Not familiar with precisely what’s in 
them at the moment. | 
‘ Q They were prepared following 
the release of your preliminary assessment in November | 


of last year? | 





A Yes, that was the first 
unpublished version. 
MR. EVANS: Excuse me, Mr. 


Goudge. I have a copy of that that I can give to the 





witness. 
MR. GOUDGE: Yes, I would like 


to have this tiLea Sir. It consititutes a number ot 
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A. Milne 

Cross-Exam by Goudge 
pages of comment by Canmar. I would propose that it be 
filed as an exhibit, and I would like to go through 
some parts of it at least with Mr. Milne and get his 
comments on it. 

THE COMMISSIONER: Yes, and 1 
would like the paper by A.E.R.S. on the sea ice -- 

MR. GOUDGE: Movements. 

THE COMMISSIONER«,, ~~ tor be 
filed as well. 

MR. GOUDGE: Yes... Now, if. you 
have a copy of the Canmar comments in front of you, Mr. 
Milne, you'll see that on page one or page two -- well 


page one of the comments, they say that the Canmar: 


equipment will be of a higher standard andthe precautions 


taken in the Beaufort Sea will be greater than anywhere 


in the world. Do you agree with that? 


A This is the Canmar equip- 
ment ,axre-pou, seferrving to: he, -—-, coud. sow poink, out 
exactly where that is? 

Q it," ,On- the, first. page, of 


the Canmar document in the middle of the first para- 
graph. 

A Ohi ares... -i..aam'-t confirm 
or deny whether that's the case. 

0 Then on page two of the 
document, they speak of, at the bottom of the page, the 
drill ships incorporating all..of the most modern but 
proven drilling equipment and being specially designed 
for the Beaufort Sea ice environment. These, I take it, 


are the ice protection features of the ships that you 
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spoke about? 


A That's true. 

Q Can you tell us, in general 
terms -- I take it thickened hulls are one of the 
features? 

A You would like me to 
describe these? 

QO Yes, what are the features 
thatphaxse4+=? 

A Well, there are -- there are 


three, if I recall, three main features. . That is the 


| 
| 
| 


ice strengthening of the vessel, the drill ship itself; 
internal strengthening as well as an ice protecting belt 
around the outside. Secondly, it has the anchoring 
system which keeps it in place, has it's hawse pipes 
underneath the vessel instead of the normal way from the 
upper deck and outward. This is to prevent the entangle- 
ment of the anchoring system with encroaching ice. 
thc iy. the-poyat has’ a system | 


of thrusters which are an Antermald) thruster. much. Like 


bow thrusters on vessels for maneuvering which provide | 
a system where the propulsion system for small movements | 
is protected from ice. Also it does -- they do allow 


for rapid disconnect of the anchoring system and recon- 


nection ad, antruding: ice. should) oecur+hd think, those 
are the main features that I recall. 
Do those features, in your view 


t 


significantly lengthen the drilling season? | 





A Tt is --. 1.don't know just 


how much Canmar is banking on being able to lengthen the 
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duration of the operating season, because of these 
features. I think -- my understanding is they are the 
ice belt and the capability of resisting ice is more of 
a safety feature rather than a feature which would permit) 
them to extend the operating season. 

i) Now, one of the features 
of the Canmar drilling program, I take it, is that there | 
may be some difficulty in reaching the ultimate depth 
in one drilling season. Is that your understanding of 
the Canmar proposal? 

A Yes, this would appear to 
be the case in 1976 because they claim they need some- 
where of the order of between 100 and 120 days operating 
time and experience shows that ships do not generally 
get into the Beaufort Sea until somewhere near the first 
of August. Then of course, the ice season terminates 
somewhere about the middle of October, not simply because 
the ice has disappeared offshore, but because you have | 
to get back to your overwintering harbour. 

Q While it doesn't come 
from the Canmar document, let me ask you what relevance 
there is to risk of having to go back a second year and 
locate the intial hole to complete the drill? 

A The only relevance to 


environmental risk is the problem of the blowout and the 





necessity to get back to that site in the following year | 
and in that event, then the intrusions of ice would 

certainly prevent the ship from getting back on site. | 
It has been sort of the general philosophy of mine in | 


the assessment is really to concentrate on the environ- 
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mental damage relative to not getting back on site and 
the problem of -- problems associated with that, rather 
than to be worried about Canmar's technical problem, 
which-is|' reallyro£ft.their.direct: concern. 

Q Now, in connection with 


this business of frequency of blowout which has been 


canvassed probably as thoroughly as we can, let me ask 


you simply to comment on one proposition that Canmar 
makes and that is that any statistics relating to risk 
must take full account of the fact that 63% of blowouts 
close off naturally and need no relief well. 


A Yes, this is the -- that 


illustrates the problem of trying to look at the problem | 


statistically. Of the three major -- well, the three 


Oil well blowouts which have occurred off the -- 


in the Gulf of-.Mexico and off Santa Barbara, two of these 


were of major proportions and also at the same time, 
one has to look at the problem of relief well drilling. 
That a relief well -- one relief well often does not do 
the trick, that sometimes it take more than one relief 


well to stop off a well. Other times the wells bridge 


themselves. There happen to be a multitude of statistics 


available on the occurrences that have -- of gas well 


blowouts, how they bridge themselves, at what depth they 


occur, and so on. It's clear every situation is differen 


Q And you've told us that 
for those reasons and others you're very dubious about 
putting any risk factor on a biowout.; But,,ldet.me.ask 
you to agree with the general propositicn that the 


history of blowouts closing themselves naturally is a 
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history which tends to reduce whatever risk there may 

be. | 
A tas re’ true. There as 

a possibility of reducing the risk here. | 
Q Yes. Now, on page five 

of the? Canmar~doctinent, sir, paragraph By" tt! you Ne"ttrn 

£6.14, Contains canmar’'s~proposition= that relief well | 

drilling is faster than the original well because the 

drilling characteristics of the formations are’ Known and. 

more importantly, any hydrocarbon bearing zones have 

been identat ted. = inat sa @uotation,.- You say in your 


paper that relief well drilling will probably not be 


any faster. Could you comment on the Canmar proposition, 
please? 

A In my judgement, I was 
being conservative there because -- we've also pursued 





this question in depth with Canmar, subsequent to their pro- 


auction of this document’ and they’ felt"thaet;"in their 


| 
| 
judgement, that it would take abhout the same time and | 
the reason for this is that you have to stop and log | 

| 


your well more frequently because your directional aunt 


ing you have -- you have a target to make whereas when 





you're drilling the first well, you do not have a target 


| 
to make you're just going to depth, so in my judgement | 
it would probably take about the same time if you had ii 
if you were doing it properly the first time. But if 


you miss, then it would take longer. 


QO And do I understand you to | 
| 





say that that is now Canmar's judgement as well? 


A Yes. 
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; Q Then on page seven of the 
Canmar document, there is reference made to their | 
contingency proposal relating to burning at the blowout | 
site. The following comment is made on your paper: | 
The draft summary assumes that burning of oil and 
gas at the blowout site will not likely be success- 
ful because of wind, wave and ice action. We con- | 


tend that it is merely a matter of opinion at this 


stage and that further research is required, but | 





there is a strong likelihood from past experience 
that burning will be quite successful. We refer, 
for example to the Amoco gas blowout which occurred 
in Cook Inlet in Alaska in the mid-sixties which 
burned all winter long from a depth of about a 
hundred feet below sea level where the currents are 


very high and considerable ice movement existed 


over the site". 
That's the end of the quote. You seem to have a differ- 
ence Of opinion there, I wonder what your comments are 
on the Canmar proposition? 

A Yes. First of all, there 
has been no experimental work done to determine the 
efficiency of burning oil on top of cold water. That's 
first of ali. So, I wouldvagree that it is not 96n fact. 
However, the information that I got from the Environment 
Protection Service in Burlington ete their experience 
in trials, was that it has been -- I just recall, but 
I can't recall precisely thecircumstances, however, 
it goes something like this, that when oil spreads on 


cold water, it's very difficult to bring this otherwise 
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combustible material up to the flash point and aas wil 
burn as it emerces. However, this is no certainty th 


the cxygen that is used by the gas or that the ga 


— 


certainly heat up the water in the ViCInity OF thar oe.) 


if the water is moving. So, the problem is with bringing 


the oil up to the flash point so that it will burn. 


+ 


me 


at 


“ 


The guess is that when you're sort of in wind-waves and 


winds above about 13 knots that this is very unlikely 
occur, that you can burn off that oil. Or that it wil 


remain in it and remain alight. 
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@) so, I take it you would 
agree with Dr. Snow who told us that the burning of 
emulsified oil first was impossible or at least very 
dafiicult .The, burning of oi] son,top of scold water was 
as well very difficult. 

A Ves. qlswtnink whet af avon 


have calm water the chances are quite good, burning off 


the oil from blowout ; relatively calm. 

Q Provided you get to it 
quick Ly. 

A Yes, because in relatively 


calm water there is the development of a wave ring which 
provides some containment for the oil and therefore the 

oil is thick enough that it could get warmed up and reach 
the flash point, and therefore burn and maintain burning. 

Q Is it so, though, that the 
speed with which you get top iteayvyto: ignite tite s,aleo a 
factor as to how well it will. burn, because of the weather- 
ing effect! 

A Yes,there is also the 
possibliity that if the bhowoutpmoccured un! calm water 
that it would be on fire to begin with andcertainly if 
it is extinguished, then returning to the site would be a 
factor. 

Q Yes. Now on page seven and 
eight of the Canmar document beginning at the bottom of 
page seven-- 

MR. GIBBS: Mr. Commissioner, 
I wonder if my friend is going to go through page by page 


and paragraph by paragraph of a document put forward by a 
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ed by a person who really has no experience in these 

matters, it seems to me, sir, and it's my submission that 
it would be only fair to ask Canmar to have the opportun- 
ity to speak to their own document and support what they 


party who's not represented at the hearing, to be refut 
have said in it. 


MR. GOUDGE: Weil¢sargiehad 
wondered about the utility of getting Mr. Milne's comment 
on these when I prepared these and my view is respectfull 
that it will be useful to you to have his comments on 
their position. I would like to consider the possibility 
and I would be quite-- I'm in your hands as to the 
possibility of taking the transcript that results from 
this andspecevidingtitTtosCanmar 


and offering them the opportunity of dealing with it 


should they feel it necessary. 


MR. BAYLY: I have no object- 
tons to. that; to either Commission counsel or one of 
these applicants calling the Canmar people if they feel 
that that would be fair to the industry. 

MR. GIBBS: It's not a matter 
Of£euS,calling»them.of thinkakths jpustoaciather act ofiain= 
ness. This man has just given evidence on whether oil 
will or will not burn with no background on what exper- 
ience he has in these matters, and after all it is a 
very substantial, very expensive, very important project 
which Canmar's cput cforward«, tand DPethinknin all efaitness 
they should be given that opportunity. 

MR. GOUDGE: Well I'm not 


Soointerested kinefatrness teyCanmara; Mn. tCommissboner, 





























cA 


es ed of) ,politsed. ond 46 bests: 
ga6nd AL sonebteqxks on ast abentet A 


- 7 a 
- Pos 


-nogioqqo sft svad of asmisD ans of Geet vine “ed  bruew a 


tent noteseimdve yr a'ai Bae, tie em oF deabers 


vedt tstw txoqqve bos seemupoh avo 2Rsne of Aneqe OF T | 
3% mi Biase over 
bad Tate li iew SATO =. 1" 
tysmmo> s'anliM . wt saiddep to yvitlijd em’ dtyods barshnow 
[fwtsosqesx 2h wsiv ver fis S2sdt Bsreqatq I cgedw esgen? no 
mo etremmon ald evar of voy oF [ytsen od Iliw 2k aay 
yitlidiesoq siz tebranoo° o> eitl Sivow I .moiLtisoeg ris 
ett of B& eBbned troy mf m'l —ediup 6d Bivow I bas 
mor? etivest tseda satrseansts esadd pniass to vatitdizeaq 
vse? o¢ tL pnibivor Bas eid? 
+i P¢tiw oniiseb to wdinusséqqo odd meds patystic hrs 
.visaeeoen JF Iset vod Plwarta 
4o of oved'! ‘wayAd . aM 


envon cokBarimto? xaedtis of -soc¢ o+ Wriot 


® 


tee? yes ti slaosa gamas) offs pnilies ssnsoilqgs sears 


.yiteubnt edt of 1282 sd Blyow jenad 2 arty 


2 , 
19ot%hm & gor e'4I S262: ..AM ‘ 


= 
a 


et 26 sevtem s tent 2's+t Amida I .modd paifiso eo Fo. 
[io ‘erysitw no sonebive sevip seut esd ‘tem gift .ezen | 
rsoxe jJsriw ao Eevtorpacsd on Attw ood jon: {fiw zo iliw 


s pit ot Phe tesos bee .esetgtsem seeds ni ead ef soak is 







joe/o1y InedrogqmMi yIev ,sVianéqes yrov Tocetriaiaiaintchel bint 


zeeniiel [fs mt Ansa oo . baewrot aq 8 ramt8 

“ys Levdroaqo Jans beter 
Jom o'r Eiew  HOGNOD iM ’ 
a Me) ‘teins a 
a 


ME 


: -_ oT 


19580 


ans eee EOF f KER. MMi ine 


Cross-Exam by Goudge 


but I am interested in completeness and it seems to me 
that it's important that you have before you such evid- 
ence as is available in this relatively frontier area, 
and from that point of view I think there may well be 
some merit in at least providing Canmar with the comments 
that have been made to date, and asking if they wish the 
opportunity ptoradd ito ipetinrany lway. ri sdon’t *prdpose “to 
undertake to do that until I have a chance to review what 
Mr. Milne has said in answer to my questions. 

MR. MARSHALL: Lethink cit 's\ my: 
turn, Mr. Commissioner. I agree with Mr. Gibbs that if 
this subject is going to be dealt with in this way that 
really justice would require that Canmar have an opportun- 
ity to speak to it. This Inquiry's proceedings are widely 
broadcast and it may be that Canmar could be seriously 
affected by something said here, in their absence and wit 
really no opportunity to respond. 

I'd like to comment really on, I 
think, a more central issue, and one raised by Mr. Goudge 
and ithat cis cof rceompletenessiz .With recspectisir tl ithink 
that we're really going into far too much detail on the 
technical aspects of the Canmar proposed operation, which 
is the subject matter of another review. Now, it's inter- 
esting, indeed very interesting to have some idea of what 
may possibly take place in the Beaufort Sea at some date 
imncthedfuture but witiurespect,-the iterms of reference of 
this Inquiry don't require that we go into a detailed 
analysis of the use bow thrusters in the Canmar drilling 
ships, how the anchoring system works and matters of that 


sort. I think we've gone way too far-in that direction an 
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Commission counsel , I think is leading us off ina tan- 
gent that's not really going to assist the long-range 
goals of this Dnquiry. 

THE COMMISSIONER: Well, the 
Gifficulty is this; Canmar or Dome-- Dome wants to carry 
out this experimental drilling. They have already receive 
approval in pranciple. That entails a risk that it is for 
the Minister, perhaps the Cabinet to assess, and we have 
been told that an assessment was made back in 1973, and 
they decided it was acceptable, so that's the end of the 
matter, as far as the Inquiry's concerned. We are consid- 
ering whether given a proliferation of exploration and 
development activity in the delta and the Beaufort Sea 
there would be an impact that would -- an impact that 
bears on the usefulness of the terms and conditions 
that this Inquiry may recommend with respect to an oil 


and 
pipeliney the establishment of an energy corridor. 


impact Of drilling activity in the Beaufort Sea is the 
examination carried out by Mr. Milne's group. It is no 
doubt going to be of great assistance to Mr. Buchanan 
and Mr. Marchant in developing the terms and conditions 
under which Dome is to be allowed to proceed, and Dome 
is no doubt being heard by those two ministers and their 
advisors, so that insofar as their own legal rights are 


% 
involved, they are under consideration by those two 


The only examination of the | 
Ministers, who I have no doubt, have made -- who I have 
no doubt have taken every step to ensure that they hear 


what Dome has to say. 


At the same’ time, the work that 





Arr 

its asieerentinsniot A) Ltd ee 7 
te ms 2 

i; | i | a 

~as ah 380° dgheothdes: ek Amid 1 fee 

as ‘gprs. pol afd tateas. era 

wyatopat eid 


atid. Liew :AENOL@SIMMOD SuT Ten? yverwee 



















Pah an 


| ™ a 
=) var 
VImwsB>D oF etnéaw omod -~-9mot ¥O temasD tatds ef ytfookIasb 






















rotvel ti serit) Xett » alisins tsAdT velqtonizgq at Levozaqe | 
overt ow bas ,2252288 02 Jenids? slit aqatzeq \isteinivoeds — 

bas ,F Tel mi Aosd sham asw snemeascess te. gaas: Blot need | 
afd to bas sit e'ternt oa ,eldatqovos asw $i babtosh yods | | OL 


B| 
-bienoo ots aW .bemisonoo e'yilupnT sd> 26° x82 es vtessem }f | me 
Bre coitetolaqxs Bo notsszstifoig:s nevip tzefidedw prize | 
a62 Jxotused sdf bas saieb orld nt ysivisos tremogoleveb 
ters tosqmi as == blyow ted+ sosami as od Sluoow eens | 
anolsibaos — amis3 eit to }§©6eaenictoaw edd) no eraed | 
fio ns ot Sosqest daiw Bnemmover ysm yitupnl akas sed7 | 
»10biz109 ypreas nse to Jtnomfalidssae ott i waktente 

ait to rottanimexe vino edt 
ont zi p92 Juotused ond ni ystivisos pabilixzb io tosqmt 
om ai 31 iqvozp e'enliM ,.xM yd tuo heslxars> noissalmexe 
nansioud .xM ot sonstatees ssexp 20 edxes paiop sonal) ed 
anoistibrom bis ames et paigoleyvsb ai tasiorsM 2M Bae | 
amod has ,bes007q o¢ bewolis sd ot ei emod) dotdw/rebau, Je 
tisds Bas easteiaim owt seeds yd breed potted ad0b on ei pbs 
16 atdpta Ispel awo viedt es itsieent tad? “” eosin 
owt ssods vd aoitsryeblenoo zsbav sxe vans \bewfovnl | 


sven I otiw -=- sbem ovad’,tdvo5 on evel I aha 


zseod yedt teat otyeho od qedte yreve nodes over: 


tant A1t0w ot ,omit “eméa orld 
we 7 a 
i eee ee 




















LYSG2 


Aire ks Watts aM ine 


Cross-Exam by Goudge 


Mr. Milne's group has done is the only work that relates 
to the long-range impact and he makes the point, as he 
did last week when he was here that if you multiply 


the number of wells, you multiply the probability that 


or the probability that he and his colleagues used . If 
you multiply that by the number of wells drilled then 
you will have something like a reading of the long-range 


Mireles 





That is nothing to do with Dome, 


so far as this Inquiry is concerned. Dome happens to have 
been the first horse into the field, but we are concerned 
about what the results will be if there are many horses 


entered. 


50, ll through this I'm anebine 


to agree with Mr. Marshall from time to time, that we've 


gone into some details of technology that aren't really 
of much assistance because, over the long range, that 
technology will likely be altered, in some particulars 
that can be considered at a future time. What I'm 
essentially saying is that I don't think that it is 
necessary at all, to bring Dome into this Inquiry, be- 
cause their rights are not at stake and this Inquiry has 
not been asked to report to the Minister with regard to 
Dome's proposed experimental wells. I don't think that 
there is any unfairness to Dome in adopting this proced- 
ure. 

The problem though, that Mr. 
Marshall has raised is one that I sympathize with. I 


appreciate your seeking to be complete, Mr. Goudge, but 
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the areas where Dome suagests the risk is not as great 
as Mr. Milne's group has outlined, and where they suggest! 
the consequences would not be as severe as Mr. Milne's 


group has outlined ,it seems to me, those should be 





brought forward. That, it seems to me, is what ought to 


| 
be done in fairness to the Inquiry. But I don't think | 
| 
that these details regarding the construction of vessels | 
and so forth, are particularly helpful. | 
MR. GOUDGE: bax, thet guidance 

on the three more areas , all of which I submit are rel- 
event to you. | 
The first has to do*with what is| 
a comment that Canmar makes on Mr. Milne's report con- | 
cerning his thesis of ice movement rates That is clearly 


something of general application. Secondly there are 


comments in the Canmar document concerning the potential 





contamination of leads from:an oil spill, from the point 
of view of aquatic wildlife, and finally the same as 
concerns the impact -- possible impact on birds, and thos 
in my submission would be of general application and I 
would propose to go into them with your permission, sir. 
THE COMMISSIONER: Well, I 
think we should. Before you do, I gather that,to a very | 


great extent , where the knowledge and experience of your 





ic considerations, you went to the industry and sought to 
obtain a substratum of experience from them that you 
Suit Bile (oT. Ss ect, ean rr 

A Yes, that's true. We've 


j 
own group did not extend beyond biological and ae 
| 
| 
been in quite regular consultation with A.P.O.A. and 
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Mr. John Hnatiuk, of Gulf Oil has been the industry pro- 
ject manager and so there has been an opportunity for 
continuous consultation. Not only that , it has been, I 
think,Of benefit to Canmar to have had the project in pro- 
cess and be able to consult with the investigators on all 
aspects of the development of their own contigency plans 

THE COMMISSIONER: Yes. You 
said Mr. Hnatiuk was the manager for the industry side of 
the project. He represented the industry, not Dome, I 
ae oer 

A That 18 Correct. 

Q And did Mr. Hnatiuk and the 
in Ree eae oe the project collaborate in the preparat- 
10m Of the report or do they dissent. from it? 

A No, that was not their 
responsibility. It's the Department of the Environment 
responsibility to produce and report on the project. 

O So that Mr. Hnatiuk and 
his industry colleaques would not in any way be-- should 


not in any way be taken to subscribe to what is in your 


| 

| 

| 
O Mr. Milne, coming back to | 


report. 
A No, that's true. 
MR. GOUDGE: 
pages seven and eight of the Canmar document, Canmar make 


comments there as to the movement of the pack ice, and | 
to begin they say that in their view , 1974, I suppose | 
was a most unusual year and velocities were much above 


normal. 


A T don't know about that 
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point but I would agree that it was a most unusual year 


in 1874. 
@) In terms of velocity of 
movement of the pack ice? | 
A No, I would not agree that' 
necessarily true. | 
| 


Q Canmar refers to 1972 | 
experiments conducted by Sun Oil that showed over a per- | 
iod of about two months, ice movement being estimated at 
Tess@thane> kL bometersit bm take with ‘what is*farilbelow | 
the rates that you speak of asthe generalized movement 
rates of the pack ice, and I wonder if you're familiar | 
with the study and have any comment on it's conclusion. 

A i'm Wot familcavar whrthe tirat 
-- with the Sun Oil study, however I could make further 
comments if required. 

Q Do you have any that you-- 

THE COMMISSIONER: Excuse me, 
if you'll let me just add to what I said because what I | 
said must have sounded lawyer-like. I hope it did because 
[bea reas to dispose of a question like, but just bear in | 

mind that Mr. Milne disposed summarily of two gentle- | 
men named Campbell and Martin who'd constructed a theory 
about the impact of oil on the world's weather system, 

and Dome is in the same position as Campbell and Martin. 
The views they've expressed, the studies they've carried 
out may be commented on here but their rights are not 

under consideration, any more than Campbell and Martins 


ape. 


| 
{ 
| 
Well, excuse me, carry on. | 
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MR. GOUDGE: | 
QO Do you have any further 
comments to make,sir, on the proposition that Canmar 
makes that -- you said you might have further comments 
iG. you do pleaser 
A I think, my main comment 
here is to really throw the ball back to a certain extent 
because the variability from year to year is extensive 


and a measurement made over a short period of time does 


not necessarily represent a picture which describes ened 
long-term average movement, simply because the movement 
offshore depends of the prevalence of onshore or setshork 
winds. With offshore winds there's a slackening of the 
pack.Movement can proceed faster. With onshore winds the 
reverse is’ true, in fact you canegetiperiods*of motion= 
less ice offshore which will last for days. 

QO Yes. Then,sir, both on 
page six and page eight of the document, Canmar goes 
through calculations relating to the coverage of open | 
leadsa<with. endyfrompansprldjiandeif Theummarize it,fairly 
it draws’ the conclusion that wildlife will, in general | 
suffer less damage than you predict because much of the 
leads will remain open and uncovered by oil. Would you | 
agree that that's a fair summary of your understanding of | 
those two parts of the Canmarereport? | 
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ern Beaufort Sea, compared to the area of contamination 
if you assume a given thickness of oil, then it's extrem- 


elynsmalicn That is true. 

The point I was trying to make 
in my document was that while small, it's precisely where 
it should not be, and as well as that, is that the ice | 
melts faster where the oil is in the springtime and can 
become a good target for sea birds to reach, because they 
are mobile. It's the mobility of the animals which ee 
mines the threat and not the quantity of oil , to the 
same extent, that is. 

QO And you would apply that 
view to the tirseales Do eh ftowmtlatic middlife? ands to ees 
insofar as leads are utilized? 

A Yes, because the animals 
are mobile and they are moving from lead to lead. They're 
moving from position to position, so a statement has | 
been made that the marine mammals will-- a certain 
percentage of them are likely to encounter oil. The | 
birds, if they encounter oil, well they've had it, but 
agaierncherelts at fraction: ofi ther bieds which are likely 
to encounter oil, those are in offshore migration; so 
I think we get into the problem of quesses and opinion 


but I had the advantage of having to consult the people 


who had been on the stand before-- Tom Barry-- on the 





habits of birds offshore , and we did, I think,put ai tc 
in perspective, because if you accept the statements by | 
Canmar here , it is true the area is small, compared to 

the overall contamination. There's no doubt about that. 


: 
MR. GOUDGE: Thank you, sir-| 
| 
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A.R. Milne 
Cross-Exam by Goudgde 


I have no more questions, of Mr. Milne. 


THE COMMISSIONER: Any re- 
examination. 

MR. BAYLY: NOi,aetrs commission- 
er , I have no re-examination of Mr. Milne, and with two | 


exceptions, sir, that completes)the evidence that COPE 


wishes to call, in this delta portion, or phase or what= 


} 





ever we'ré calling it, offmtheninguiry, and rthoeseywtwe | 
exceptions are,(1) the panel that we had proposed would | 
go on, including Dr. Usher, and Mrs.Cournyea . We baventt! 
made-any.decisienyabout thatgat thisjpointa,The iqther | 
one is the evidence of Mr. C.W. Nickle of the Environ- | 
ment Canada, and he's presently in Japan and we would : 


propose to call his evidence towards the end of March or 
ear Kyinie Aprilwelt fits sntoathisephesecanamanymey>, but 
it would also be a properrmsubject for)phasesthreey, 1 


believe. We would be distributing his evidence as soon 


as he-returns-andtean-compilée nit: 


IT have here a pamphlet that he 


has published, which contains the subject matter of his 


evidence, but it won't be his evidence. I'll be happy to 
make that available so that the counsel will know what 
Lerwiis “contain. 

THE COMMISSIONER: Fine. 

MR. GOUDGE: Sir, we were 
proposed to follow this with a panel of two witnesses, 


whose summaries have been distributed. Perhaps we could 


break for coffee and reconvene, with that panel. 
THE COMMISSIONER: Thank you 


very anuch~ MigiMalne. We certainly have learned greatly 
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ea are a a Speller, Inglis 
In chief 


| 
| 
from your assistance at the Inquiry, and I certainly Se 


it interesting but also extremely helpful and thank you 
again, Sir. 
(WITNESS ASIDE) 
(PROCEEDINGS ADJOURNED AT 3:40 P.M.) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 


S. WAYNE SPELLER 


JULIAN T, INGLIS, sworn: 


MR. GOUDGE: Sir ,t iif wer could 
reconvene, the panel before you consists of Mr. Julian 
Inglis, on your right and Dr. Wayne Speller on your left. 
Their prepared evidence has , I think, been circulated 
and I think you have a copy, sir. I would like to begin 


by qualifying each of them, and then proceed, perhaps 


with, given the hour, the reading)’ at Jeast»of Dr. Speller's 


evidence, and we'll see perhaps how we come along. 
DIRECT EXAMINATION BY MR. GOUDGE: 

Q Let me begin with you, Mr. 
Inglis. You got your Bachelor of Science degree in z0010- 
gy from Aberdeen University in 1967. Is that correct? 

WITNESS INGLIS: That's! correc 

Q And your Master of Science 
in biology with distinction from Carleton University in 
LOT 52 

A Thac si iconrecv. 

OQ And your employment histor 
beqins-an W967 and ‘68 when you were a teacher in the 
Science Department of Peterhead Academy in Scotland? 

A Yes. 

Q And in 1968 you began as 
an orginization -- began organization and participation 


as a biologigist of small mammals and reptiles on the 


| 


| 
| 


} 
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ppetter, Inglis 
Py cnier 
Aberdeen University expedition to North East Afghanistan, 
A That's correct. | 
@) And thereafter you spent 
two years as assistant manager and range biologist, Canad- 


ian Reindeer Project, Canadian Wildlife Service here in 


Inowvikw 





A Tha es COnrect. 

O And following that, over the 
next two years, as a range biologist first in the Arctic 
Island Range Studies for the Canadian Wildlife Service, 


and then as a range biologist, vegetation and land forms 


of winter range, reindeer grazing reserve, N.W.T., for 





the» rCanadian WildlifenService. 
A mhathsocorrects 
@) And for the last three years 


and up to the present you've been land management biolo- 


gist and acting head, Land Management Section ,‘Vater, 


| 
Forests Lands and Environment division of the Department | 
of Indian Affairs and Northern Development, in Ottawa. | 


A Thats 'sheotrect: 
| 
Q And in particular, you were 


involved in the assessment of granular materials and bens © 





availability in relation to demand in the Mackenzie Delta 
area which was a project under the auspices , I think,of 
the Department of Indian Affairs and Northern Development. 
A That bs thirght: 
O Meshe NowprDdrpcSpellery; 


turning tohyou, «sirptyou'relcurriculum vitae) is atcthe 


beginning of your prepared evidence and could we simply 


\ 


begin with you sir, and have you read your curriculum 
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Speller & Inglis 


In chief 


vitae and.then. continue on with. your evidence? 


WITNESS SPELLER: Yes. My 
university education began at the University of Victoria, 


in Victoria , B.C. where I received a B.Sc. degree in 





biology. I studied for my, M..Sc., at, Carlton University 
in Ottawa, the topic of my thesis centering on the habitat 
selection of small mammals. 
My experience in the Arctic 
began in 1967, when I started a... Ph... Di, thesis on, the 
food ecology and hunting behavior of denning Artic foxes. 
The study took place in the central district of the 
Keewatin, a low Arctic tundra biome. After completing thi's 
research in 1970, I joined the IBP resarch study on 
Devon Island where I studied the ecology of lemmings in 
this high Arctic tundra biome during the summer of 1971. 
on Mee spring sol 7.972 pe joined | 


the Canadian Wildlife Service as a wildlife biologist. 





During the two years and nine months I worked for the 
organization I lived in both Whitehorse and Yellowknife. 
I served as the wildlife advisor to the Department of 
Indian and Northern Affairs on the Land Use Advisory 
Committees of both Territories and the Arctic Waters Oil 
and Gas Advisory Committee in Yellowknife. 

In dealing with the responsibil 
ities of mitigating the impacts of all types of develop- 
ment activities on birds and mammals throughout both 
Territories, I relied heavily on the experience of north 
ern research scientists and biologists. My experience wi 
activities associated with northern exploration and dev- 


elopment operations was gained from practical experience 
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Speller & Inglis 
iy chier 


and frequent communication with industry representatives 
and government resource managers. The advice and recommen- 
dations I prepared were based on these invuts pilus my | 
own experience in the north. 

In January 1975 I joined the | 
Environmental Assessment Section of the Department of 
Indian and Northern Affairs. I have been closely associat- 
ed with reviews of all submissions provided by the faeee 
Mackenzie Delta Gas Development proponents. I am also 
familiar with the Mackenzie Valley Pipeline proposal | 
through the delta and the Canmar offshore drilling propos- 
on | 

OQ Now, sir could you BBikenee 
with the reading of your evidence? | 

A Thank you. 

My assignment to this Inquiry 
is to provide evidence concerning the effects of all 
developments proposed for the Mackenzie Delta and adja- 
cent regions and their accumulative impacts on wildlife. 
I am aware that evidence has been presented earlier on 
the characteristics of the wildlife species which occur | 
in the Mackenzie Delta and that descriptions of the | 
various proposed developments have been given along with 


assessments of the magnitudes of the various types of 
| 
impacts that can be expected on various species of 


wildlife. | 


For: the. secord, the developments 
which I wish to include are: the Mackenzie Valley Pipe- | 


line, three proposed gas development systems, onshore 


exploration drilling, nearshore or artificial island 












naviaee ncaa saree sree wots | 
nehime ne nn: ootebs eet eiapeien 6: steb ds ae ms ao x 
Son auiq etuank sesit ta Belts’ ee bs te + a 
| slater pak re deena’ 


| : : 
. adit heatot I EvVeL vrannst net ‘< agate i: 12 


+> Ingeersdod aff 3o Koran $timeeesek” ‘tesemnetivaa 






he 



























sei [ones yfeeosc . noed evar & eRe A wisidsow bus welbat H hd r = 

eexdt ‘edd Yd bahivote anotvebiteide {f8 Io ewelves sie Bo Pe . 
bales - T .etnandqota tramqofevad@aso stile sisnevtosm e 

‘Iseodar oatleqht ysfisV-sisrsagem eis Agziw eitdme? Prax 


| 
4 ener? vatflixah S#drnetio- semqs eft Bas 62266 od dovotds i 
| ” fe (481 
exfemro. acy bliod tre wor 8) | ef 
\ gbdohiva tuoy *o oatSest off fsviw 


voy anenat A 


ffs to aszoetie ett prinisgnAos énrabive. ebivotq ov ai - 
PAs Snc stfsd otsnexyosM sit tol beroqerg etnenqhievssS 
atithiiw no Aodqm? svidslomeob sisi bas ecotpsr snes 

arf+ea Besneeere wesd ear Sonabrvs SBcid's ems I 4 oS 

| some fsobtw telbss¢e ot EI fi rw 6nd Jo eHisetrzsI5e ind oft at 

i } : 

ais te eftelSettoseh t549 Bab ss lod siznex rete as 

ftiw onole a wie ceed eva etorbmgoteveb beeoge - oan: x 

‘36 essays etartev eft Jo esbusinvem sas 10 23 


to estosqe atobuavy moO Besdeaqxe ed oso" ret 


atramncofeaveb sft 102981 oft 07% 


f 
. ) seqit yellsv’ seat iB ters! oboe 


= 
J 
peta 
as eas 
we st? DeeuU 
—_ _— 
~~? Y af 









> ‘profene \emeteva snennots 


- bastat Ietoevedrn oe 
+P als a 




















19593 
~peller & Inqlis 
In chief 


exploratory drilling, offshore exploratory drilling, in- 
volving drill ships, the Dempster Eighway completion, 


and the proposed Inuvik to Tuktoyaktuk Highway. 


I shall not attempt to describe | 
| 


all of the impacts to wildlife which may occur as a result 
of these developments, nor shall I attempt to rate the | 

| 
magnitudes of all of these impacts. Rather I wish to draw| 


to your attention some of the major disruptions to wild- 


life which are,in my opinion either unavoidable or inevit+ 





able. I also wish to provide some recommendations which 
I believe could mitigate these impacts as well as some 
considerations for future wildlife management in the 


delta and adjacent regions. 





Regarding impacts to wildlife; 
aircraft. A great deal has been said about aircraft 
activities that will be associated with pipeline construct- 
ion and the types and magnitudes of impacts that can be 

| 


expected for various wildlife species. But a lot has cid 
| 

left unsaid in relation to what is predicted in aircraft | 

activity and what actually takes place. In my experience 


with onshore and nearshore petroleum exploration, aircraf 


operations tends to run in an organized, consistent man- 
ner, due to the northern experience gained by the con- 
tractors. Despite this experience accidents, breakages, 
forgotten equipment, visits by company officials, not to 
mention government inspectors and officials, contribute 
significantly to the basic level of aircraft activity. 
During construction, of the pipe- 


activity associated with recent drilling and seismic 
line , summer pipelining operations and construction of 
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speller & Inglis 
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the Shell and Imperial gas plants will add to the air- 
craft requirements for ongoing onshore and nearshore 
exploratory operations in the outer delta. The contractors 
and subcontractors for the major developments will be 

for the most part inexperienced with northern conditions 
and faced with the time and financial constraints and a 
very limited access to the project sites, they cannot 

be expected to co-operate extensively on the co-ordination 
of transportation facilities. Furthermore the petroleum | 
companies cannot be expected to co-ordinate either inter-| 
company or intra-company aircraft transportation on pro- | 
Feces Of this scale. 

In short I expect a proliferation 
Of aircraft in the delta “on full-time charter to proyect 
contractors.Additional aircraft will be demanded to satisfy 
the requirements of government. inspectors and officials, | 
not to mention parties indirectly associated with or 
curious about the development projects. 

In my opinion the activities of | 
waterfowl populations in the outer delta could be seriously 
disrupted by the Magnitude of such aircraft activity. | 
Aircraft operating out of Shell's Farewell Camp; the | 
Niglintgak plant and associated well pads and docks; the 
Taglu airstrip and dock; and the camps and pipeline 
operations in the Shallow Bay area will affect nesting, | 
brood rearing , moulting , feeding and staging waterfowl. 

All proponents have suggested 
that air corridors and flight elevation should be estab- | 
lished to minimize aircraft distrubance. No doubt these | 


will help for flightsdirectly associated with. company 
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innchae& 
Brogects. ,5UL. pwhat of the multitude Of punrelated ‘com= 
pany flights what agencies or bodies will be responsible 
for establishing a master plan for air corridors and 
operating conditions for all projects, and what agency 
or body will police it? 

One final consideration. A pilot's 
first responsibility is always to his passengers and ain 
craft and when he is faced with the uncertainties such as) 


weather or heavy air traffic he will, if necessary, break | 





regulations, For, example, foggy conditions. prevail. inthe 
delta in May and early June,as well as during the fall. | 
If aircraft can legally operate in fog and land under 

low cloud conditions given adequate landing site and 
aircraft instrumentation. However, under low cloud con- 
ditions and heavy air traffic there are few living light 
aircraft pilots who will obey a regulation for a 1,500 
minimum elevation over a waterfowl nesting area when the 
cloud ceiling is only 500 feet. In other words, there is | 
a conflict between air traffic regulations and operating | 
recommendations established to protect wildlife. There ‘ 
a requirement for the co-ordination of all aircraft | 


activities throughout the Mackenzie Delta and adjacent 


regions, and the establishment of air traffic regulations|, 





which incorporate wildlife interests. | 

Air cushion vehicles; the oper | 
ation of air cushion vehicles in areas occupied by water-| 
fowl populations is also a potential problem requiring 
co-ordination and regulation. The high speed versatility | 


and operating noise level of these vehicles over deep ne 


shallow water and low-lying floodplain terrain creates 
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potential conflicts with waterfowl activities throughout 
the delta. Within migratory bird sanctuaries operations 
of these vehicles can be regulated under existing legis- 


| 


lation. However, outside of the Kendall Island Sanctuary 
critical waterfowl habitat exists where the operating 
conditions for these vehicles can only be recommended 
rather than regulated to protect wildlife interests. 

To date, I am personally not 
aware of any complaints concerning waterfowl air cushion | 
vehicle interactions. However, I am concerned that Sum 
ber of these vehicles will increase during pipeline and 
gas plant construction operations, and I believe that 
operating corridors and regulations should be developed 
to prevent any future problems. 

Hydrocarbon pollution: 1inform= 
ation has been provided on fuel quantities, storage lo- 
cations, risks of spills in the delta, and the various 
consequences for local wildlife. For the sake of watts 
ience hydrocarbon pollution can be divided up into three | 
categories: an uncontrolled oil blowout at an offshore 
well, a major fuel-oil spill - example:the magnitude of 


a fuel barge rupture or the equivalent of a 100,000 gal- | 





Londplusetank» burst, andnfinally;aaminorefuel spall. 


iedonnottwashntorentetrdgscussiehssofwtheo statastical | 
probability of such pollutienloccurraing; however? Todo | 


wish to outline the potential threats to wildlife and to | 

| 
outline my assessment of the effectiveness of contingency 
planning and equipment. 


The uncontrolled blowout of an 


odktweltnin thenoffishore\or nearshore area of the Beau- 
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Fort Sea will, in my opinion , have a catastrophic effect | 


on regional seabird and waterfowl populations. The report- 


“Offshore Drilling for Oil in the Beaufort Séa, a prelimin- 


| 


ary environmental assessment provides, in my opinion, 
a valid comprehensive assessment of both the impact of 
such a blowout and the lack of effectiveness of the 
contingency plan and equipment to control such a blowout. 
In the outer delta region, in | 
the area of Kendall Island, the threat of an oil-- fuel 
0il pollution to waterfowl will increase significantly | 
with the proposed development of the Niglintgak and Taglu 
gas plants. The dock unloading sites lie within Kumak | 
and Kuluarpak Channels respectively, within 12 miles of 
Kendall Island. These are both major channels which dis- 
charge south of Kendall Island, either side of small 
deltaic islands used by snow geese and other waterfowl as 
nesting, feeding, brood rearing, and moulting area. If a 


major fuel spill occurred in either of these channels, it 


is doubtful if sufficient fuel spill containment and | 
| 


cleanup equipment could be mobilized and placed in 


operation before the bulk of this spill entered this area, 


Such a spill would have its greatest adverse effect upon 


birds during summer, when nesting and feeding areas would| 


be polluted and the birds themselves would be contaminate¢. 


Similar threats to waterfowl 


feeding and staging habitats exist in the Shallow Bay 





area’where fuel storage sites for pipeline construction 
are planned. 
The effectiveness of oil spill 


contingency plans are only as good as the equipment, a) 
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power training and logistics of which they are composed. | 
At present the environmental conditions and isolation of' 
the Mackenzie Delta -Beaufort Sea region provide insur- | 
mountable obstacles to the effective control and cleanup | 
of major oil and fuel spills. These obstacles include 


minimal amounts of facilities, equipment and manpower to 





cleanup spills and limited transportation opportunities | 


| 


compared with areas in southern Canada or the United States. 
In the delta, the Arctic paerolt| 
eum Operators Association have organized the stockpiling | 
of petrochemical-spill contingency equipment and under- | 
taken Manpower training to develop what is known as the 
Delta Environmental Protection Unit. However, deme tanenae| 
planning for the Unit is not co-ordinated for the eis 
seasonal operations which occur in the delta. Rather it 
is the responsibility of each individual company to dev- | 
elop a contingency plan for its particular operations | 
It is also important to note | 
that the Delta Environmental Protection Unit will serve | 
not only ongoing exploration operations, but also the | 
Canmar offshore drilling operation, the three gas devel- 
opment plants and presumably the pipeline construction. | 
Each of the gas development proposals indicate that the | 
unit will be associated with their operations, however 
the development of equipment, manpower and logistic fea- | 
tures and the co-ordination of contingency planning remain 


unknown. | 


Population expansion and tourism, 


I wish to bring your attention a concern for regional 





delta wildlife populations which has not been discussed 





































mk 
oe 
a 
_ 

{beaogmo> axsrysdd foirw 20 Abies ere A 0 af ; 
‘6 aotssloeio bar cui cee noe " is 


. <qwant obivotq sobpet see srotenns= 62 asada 068 je 
qunnels bas Loxznoo evigostis efx of aelostedo ¢ vom | bt 
ebuloni veeioatedo s20adT saitiaa feu? bas t0:a0ten. Ae . 


ot xowoarnsm bre taemgicpe aotgilios? to aecucharinaale? 






setsinutreqqo noisst1ogens7 petimif bas elliqa quaselo | 


s4092 betint edt 1o sb8a8 mmorituce nt e6o78 dstiw bersqmoo 


-ftovied oisonA ent ,stleb edd of Dp 
pniliqdeete oft besinspto eved noitstooeeA atoteizeqO muse 
ayehny Sas tnemaiups yonepaksaos fLiaa~Isotmedso1ugeq Io 


4d4 es nwont eL tadw qoleveb od painisxs woqrsM nsist 


yonepnisnes , 19vSewok tint. notjoszorl Isdnemaotivad sifted 


suotisv oft 102 betenthxo-o9- gon ef sLav eit. rot paiansia 
$i serteh _siieb sft mi xw0p0 fordw eaolsszeqo Isnozesse 
~yob ot yasqmon Laubivibal dose to viilidLenogess eft et 
erofestego walvois3sq ef) 202 nelq yvouspaitnos 6 goles 
ston of tasdroumt oels ak: 31 
evice Litw sind acitostord istnomnortivad stisc az dads 
efx coals tod ,enoiseteqo nottsizolqxs patopno yino Jon \ 
-leveb esp sexds sid .noias tego parillinxb exoetto asmasD 
noistoutgenoo enilegqiq edd yidemmestq Sas atnelg saomgo 
eis ted eteatbat efseoqouq taemqolsveb ese ofig Fo riosd 
sevewod .enoktsieqgo tiefig Maiw betseloorer ad ite 


-s6? oisgetpol Bas xewoqnam .dmemgiups To taomaoLt 
temo painnelg yonepatinoo to nobtsnihae-oo of2 E 


mzltavot bas nofensaxs aolssiuqod ~ 
Isnotpst x08 menos 8 aolgass3s. 0 or on 
, - 


. Beesvoe tb eoed gon esr Hobe enotisL Poin ot . 
» . : ers”) tn 
a ; pee 











Lyo7 


wed wee: Speller & Inqlis 


In, chiier 


| 
| 
in any depth at this Inquiry. This is the impact on wild-| 
life of the expansion and redistribution of human pop- 
ulation, and the potential expansion of the tourist in- 
dutry in the Mackenzie Delta area. 


Construction of the three gas 





processing plants, pipelaying operations across delta 
channels and the annual barge resupply operations will 
involve a much larger number of workmen in the region 
during the summer than has been experienced to date.To | 
date, the disturbance of wildlife by workmen associated 
with petroleum exploration has not been a serious problem 
due to the large proportion of winter operations, and the 
inhospitable weather conditions and low population levels 
of wildlife during the winter. In my opinion the level 
of disturbance will increase significantly when major 
construction begins, especially if small boats and vehicles 
are made available to workmen for recreational purposes. 
Another observation concerns the 
activities of workmen during their extended leave periods) 
In Alaska, many pipeline workers fly home to their fam- 
ilies while the remainder stay in Fairbanks or Anchorage, | 
both of which are large cities, experiencing difficulties 
with the transient population. If Inuvik is subjected to | 
the transient population pressure, many workmen will take 
advantage of local transportation opportunities during 


summer to 


' see rthe icauntry' | 





or participate in local fishing and non-resident hunting 
opportunities. 


Workmen wandering about in the 
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construction sites or sightseeing in the delta region, 
will contribute to the disturbance of wildlife habitats 


and population. In the delta, development will likely go | 
on for many years, if nearshore and offshore exploration | 
| 


@ontinues to be successful. Construction workers will 


continue to be required, consequently this element of 





disturbance can be expected to persist in varying degrees 


for many years to come. 


{ 
It 1s a foregone conclusion that! 
the establishment of suppliers to service pipeline 


and gas plant construction operations will introduce a 





large number of temporary residents to Inuvik and other 
delta communities. In addition the manpower gore niger See a 
for the operation of the pipeline facilities and the gas 
processing plants will increase the number of permanent 
workers and their families living in Inuvik. The con- 


tribution of these people plus Federal and Territorial 


} 


| 


personnel associated with the administration of the 


resources and the communities will significantly increase 


tie population of the delta region. These temporary and | 
permanent community residents will take advantage of | 
regional recreational opportunities, especially during | 


summer. Small boat travel to the outer delta,for fishing, | 
sightseeing, and hunting opportunities will significantly| 
increase. Critical wildlife habitat will be subjected to 
limited disturbance but more important,wildlife species | 


populations will be subjected to recurrent human intrus-| 


ion. In this regard, special consideration must be given 





to the persistant disturbance of waterfowl populations 


inc luda noeecritical habitats throughout the summer and 
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hunting pressure on snow geese and other waterfowl during | 
the important fall staging period. Also, the Porcupine | 
caribou herd: in the Richardson Mountains, and the blue- 
nose herd in the Anderson River area will receive increase 
pressure from hunters taking advantage of the completion 
of the Dempster Highway and the relatively cheap aircraft! 
charters out of Inuvik. | 

At present the tourist industry 
in the N.W.T. is limited by a cheap-- by a lack of cheap 
transportation. Despite this, the number of tourists per 
annum has increased from 600 to 20,000 persons between 
195 Io anda. 92% 


In my opinion , the completion 


of the Dempster Highway and the construction of a high- 





way between Inuvik and Tuktoyaktuk will open the delta 
region to extensive tourist pressure. The highway offers | 
nowunioue opportuntitywihiCahadalto drive north) of the 
Arctic Circle and to dip the wheels of one's vehicle core 
the Arctic Ocean. The development of the gas pipeline an 
gas processing facilities in the delta, the unique wild- | 
ites 

THE COMMISSIONER: es oo 


very urban tourist who won't get out of his car. 





A Yes. 

THE. COMMISS LONER: SOrry, 
Garry ‘on’. 

A The development of the gas 


pipeline and the gas processing facilities in the delta, 


the unique wildlife, and other environmental interests 
of the-region will doubtlessly also attract sightseers. 
| 
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Those interested in the environment or development of the 
| 





delta will create demand for aircraft and boat transport- 
ation. Also many tourists will wish to hike or travel 
extensively by canoe or small power boat throughout the 
region. A highway linked to Tuktoyaktuk will also provide 
relatively easy access to regions east of the delta such 
as the Eskimo Lakes, Liverpool Bay and Cape Bathurst. | 
The various pressures on wild- | 
life species that will result from increased population 
and tourism in the delta appear insignificant in them- 
selves but when they are accumulated and evaluated in 
view of the potential for future expansion of development 
in the region, the problems will, in my view , quickly | 
become the most difficult for wildlife managers to solve. 
Mitigation of impacts and manage- 


ment recommendations for wildlife: In consideration of | 


the major impacts to wildlife that I believe will neues 
for aircraft and Hovercraft activities, hydrocarbon spills 
and increased population and tourism, I wish to suggest 
some recommendations which will mitigate these impacts | 
through the development of improved operating Bose cata 
and management of wildlife. 

Operating Conditions: Regarding 
the operation of aircraft in areas occupied by wildlife 
I indicated earlier that the problem of aircraft controls 
stems from the inconsistency between air traffic regulat- 
ions and recommendations to protect wildlife interests. 
There is therefore the requirement to develop regional] 


air traffic regulations which afford wildlife the maximum 


protection. It is vossible that such protection could be 
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In chief 


provided through the notice to airmen or notam, issued 





by the Ministry of Transport. This notice system is used | 
either to eliminate or control aircraft activity ina 

defined airspace for a specific time interval. I believ 
that regulations through this authority could be developed 
to leffectivelys protect, wildlife interests, in. the, delta. 


However,the full co-operation of industry, wildlife agen 


| 
4 
Cies and aircraft operators should be enlisted in the | 
establishment of such regulations. | 
Similar regulations to protect | 
wildlife oe ee dee oh oe activities may be es- | 
tablished through the Canada Shipping Act or Notice to 
Mariners also administered by the Ministry of Transport. 
| In reference to the contingency 
planning and equipment, manpower training and logistics 
associated with oil blowouts and major fuel spills, I 
have three recommendations to make. 
| (1) That more research and dev- 
elopment be undertaken to improve the effectiveness of 
oil spill control and clean-up equipment under Arctic 


climatic conditions:,especiallyv those which occur in the 


Mackenzie Delta and Beaufort Sea. 


(2) That the operating specifi- 


SQ a re 


Cations for newly developed oil spill equipment, logisti 
and manpower training are proven to be feasible under 
the climatic conditions in which they are specified to 
Operate. 


(3)That contingency planning be, 





organized on an interdevelopment basis involving all 


development activities within the delta area. 
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Wildlife management in the delta: 
Up until now, petroleum exploration and the associated 
increase in population in the Mackenzie Delta have re- 
sulted in minimal habitat loses and disturbance to wild- 
life populations. However , at this point in time, faced 
with the prospects offi a massive increase in hydrocarbon 


development, continued petroleum exploration and major 





population expansion resultine from such develooments and 
ENA TOULI St @MGusiry »,. we ws ime. tor wa idJi.te Management 
auLnoritiles sto, exert onreater controls,for ithe protection 
of wildlife habitat, to minimize disturbance:. and to 
maintain the present level of productivity. The use of 
wildlife habitats. by industry is already regulated by 
government but we must expect that industry will soon 


require full control, of isome, tracts.of, lands.which.in- | 


Petes eee eel atin iemens linlittada WH TEE DT Fes tieaticveges) co otmtial Ihave 
the information necessary to estimate the species prod- 
uction losses that may result trom the disruption of 
these hahitats, and if necessary seek compensation for 
the losses, such as the development of new habitat in 
the region or financial support to increase the product- 
ivity of the affected species, elsewhere. 


Controls ‘of human “activitues “in 


will likely include controls on hunting bag limits, the 
timing of hunts, or the areas where hunting is permitted 
to take place. The boundaries of existing wildlife areas 
may have ae be changed and the numbers of people and the 
range of their activities in critical habitats may have 


critical wildlife habitats will also be reauired. These 
to be curtailed. In many cases regulations can be estab 
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in Chies 


lished under existing legislation to satisfy these re- 
quirements, whereas in other areas special status under 
legislation such as Parks Canada or the Canadian Wild- 
life Act may be required. 

THE COMMISSIONER: Thank you 
very much, Dr. Speller. That was very interesting. 

MR. GOUDGE: That concludes Dr. 
Speller's evidence in chief, sir. I'm in your hands. 
It's now 4:30. Mr. Inglis' evidence is about 30 pages 


long. You have a community hearing tonight. Do you wish 


to proceed to read his evidence in, or do you want to 


‘stop now? 


THE COMMISSIONER: No, tonight 
might be a long night and we wouldn't finish with either 
Dirweopeller or Dre Inglis. this afternoon, so why not 
adjourn now and we'll start again, I suggest at ten. 

MR. GOUDGE: I've canvassed 
counsel, sir, and subject to what you may say, they 
would propose Mr. Marshall only reluctantly, 10:30. 
Would that suit you Since it might. be a late night, 

THE COMMISSIONER: Right. 


AlVeright, we'll yadjourn: until 10:30 in the morning. 


(GUIDELINES. RELATING TO GEOPHYSICAL ACTIVITIES IN 
THE N.W.T. MARKED EXHIBIT 484) 


(LETTER FROM MARTELL TO COMMISSIONER MARKED EXHIBIT 
485) 
(OIL, ICE & CLIMATE IN BEAUFORT SEA MARKED EX. 486) 


(OIL, ICE IN ARCTIC OCEAN marked EXHIBIT 487) 
(OIL SPILLS IN ARCTIC OCEAN MARKED EXHIBIT 488) 


(COMMENTS BY CANMAR RE BEAUFORT SEA MARKED EXHIBIT 
489) 


(OFFSHORE DRILLING IN BEAUFORT SEA MARKED EXHIBIT 49 
(QUALIFICATIONS & EVIDENCE OF SPELLER MARKED EX. 491 
(QUALIFICATIONS & EVIDENCE OF INGLIS MARKED EX. 492) 
(PROCEEDINGS ADJOURNED TO FEBRUARY 19, 1976) 
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(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
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IN THE MATTER OF APPLICATION BY EACH OF 
| 


and 


IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL, AND 
ECONOMIC IMPACT” REGIONALLY ‘OF THE CONSTRUCTION, 
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February 19,1976 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 





S. WAYNE SPELLER: 
JULIEN T. INGLIS, resumed 


DIRECT EXAMINATION BY MR. GOUDGE (CONTINUED) : 


| 

| 

O Sir, we completed the | 

day yesterday, with Dr. Speller finishing his evidence 
in chief, and I propose that we begin this morning with | 
Mr tnglis neading iin his, evidence in .chief. | 
| 

Mr. Inglis would you like | 

to commence to read your evidence into the npc a ery 
WITNESS INGLIS: Yes, I'd 

like to present some information on the cumulative im- | 
pact of developments on the rock and granular material 
resources in the Mackenzie Delta area. 
In order to fully appreciate 

Peeper ee impact that development might have on the 
rock and granular material resources of the Mackenzie 


Delta area, it is necessary to understand the current an 


quantities of suitable material that are presently known 
to be available. It has long been known that sources of 
rock and gravel are relatively scarce in the delta, and 
eons ee a considerable amount of time and money is 
being spent by industry and government to improve our 
knowledge of the locatinn, quantity, quality and avail- 
ability of construction materials. Undoubtedly my esti- 


} 
: 
projected demand for these materials together with the | 
| 
| 
| 
| 
mates may not be the most current, but they should form 
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speller & Inglis 
In Chief 


a basis from which one can forecast the nature of 
potential impacts and also indicate the sort of iicees 
and decisions which will have to be made to ensure that 
priority uses are established and satisfied. 

Far std» would, like. to. sketch: an 
the demand as I understand it. The present and potential 
users can be grouped according to major programs. In 


each of these programs I am assuming the worst case, the 


maximum potential demand. 


| 

i 

| 

| 

| 

| 

| 

| 
The groups are: (1) Gas BE Pens 
construction: trunk pipeline demands as estimated by | 
Arctic Gas and Foothills. Secondly, gas gathering system | 
| 

which includes cluster pads, gas plants, staging areas, | 
#irstrips; roads, wharves andso.on. (3) Artiticiat | 
island. construction, which, includes islands used, in both | 


exploration and production phases. (4) Staging areas, 


(5) On shore drilling pads which includes features 


associated with onshore oil and gas exploration. (6) Roa 


leh. 


construction and maintenance, which includes present and 





proposed programs over the next ten years (7) Townsite | 
development which includes the development and mainten- 
ance of town roads, waste disposal areas, airstrips, 
commercial and residential development and so on. (8) 
Oil pipelines including feeder lines and trunk lines, 
and (9) railroads. 

I think it would be worthwhile commenting on each of 
these in turn. 


First of all gas pipeline con- 


struction: Partial estimates of demand have been present- 


ed by Arctic Gas and Foothills for a trunk pipeline. 
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No information has been provided however, on the quantity 
or quality of fill required on the pipeline right-of-way | 
for backfill and for berm construction although these | 
operations probably account for a large proportion of | 
the total project demand. The current estimates for vine 
line and related facilities in the delta are as sere. 
In the case of Neneh Gas, Spread A, which extends from | 
milepost 0 at Richards Island to milepost 133 at | 


j 
| 





Travaillant hake, 5,724,000 cubie yards, Spread F, ea 
extends from milepost 262 (that's the Shingle Point area] 
to milepost 329, the delta area, 2,758,000 cubic yards; | 
spread B which extends from milepost 329° in ‘the delta | 
tO Milepost 272 at Pununue junction, 2,450,000 cubic yards. 
ane “total requirement is then-- | 
MR. GIBBS: IT hesitate to 
interrupt this witness but I wonder, before he goes any 
further if he could say where he got those cubic yards | 
figures, I’ve been trying to ‘tind them in the volumes 1 | 
have and haven't been able to isolate them. | 
A Yes, the figures I've just | 
read out are those presented by Arctic Gas in their posse 
~delta amendment which came in/the latuer perc of Tey. | 
I have also derived corrected figures from last ee 


submission, the consolidation filing and I'm just about 


| 

to present those in relation to what I've just said. | 
Miwa GLBBS: Thank VOU, Sai. | 

| 

A The total requirement is | 

then 10,932,00 cubic yards. Since I prepared this 2 


ation , Arctic Gas have submitted a third ammendment to 


their application, dated January $0. 197%, in the “form oF 


| 
| 
| 
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a consolidation filing report. The revised figures for | 
the three spreads I have cited are 5,746,000, 1,570,000 
and 2,364,000 cubic yards respectively, for a total 
of 9,680,000 Cubic yards, or approximately ITO percent | 
less than the earlier estimates. | 
MR. GiBES s What was under | 
spread B again, 2 million? | 
THE COMMISSIONER: Do you 
Want" EO. Go Lnrougn those again, Sir Just to let us iake 
a note of them? | 
A O.K. spread A, the original 
requirement was 5,724,000 cubic yards. The revised estim+ 
ate is 5,746,000 cubic yards. For spread F, ure Cregg Meas 
estimate was 2,758,000cubic yards. fhe revised Peeper? 
i,;570;,000 cubic yards." For spread B’ the original aati 
was 2,450,000cubic yards . The revised total 2,364,000 | 
Cublo varus. | 
THE COMMISSIONER: It's still 
the same route. Both are the cross-deita route? 
A That's correct. The saving 


has been achieved by Arctic Gas by modifying the facilities 


to be located in the Shingle Point area, in particular. | 


The saving there amounts to over a million cubic yards | 
through reduction of compresser pad, airstrip and road | 
facilities. 

THE COMMISSIONER: Rigie. 

A As far as Foothills are 
concerned, 3,135,000 cubic yards of general fill will | 
be requiren cor the Tagiy—- Travaillant Lake section with | 
an additional 88,000 cubic yards required for concrete | 


| 
' 
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Ine Chief 
aggregates. : 

To turn to gas gathering systems 


some details of the proposed gas gathering systems at | 
Taglu, Niglintgak and Parsons Lake have been provided in 
the respective applications for land tenure agreements. | 
In volume 3 of the Mackenzie Delta Gas Gathering System 
submission, dated 1974, the proponents estimated. their re~ 
quirements as follows: Niglintgak - 350,000 cubic eet 
Taglu- 950,000 cubic yards, and Parsons with 3 clusters | 
developed - 2,025,000 cubic yards. However in the Taglu | 
Gas Development submission of September 1975, it is 
stated that,and I quote; : 
" preliminary conceptual designs require an estimated 
a Imi? Bien cuble,yards? 
which is to say a 50 percent increase on the earlier 
estimate. Similarly, at Niglintgak, 800,000 cubic yards 
is the present requirement with an additional half mil- | 
lion cubic yards required for maintenance over the Lite 
time of the project. At Parsons Lake, the project has | 
been expanded to include up to six clusters with an 
estimated demand of 3 million cubic yards. If a jet | 
airstrip is included in the final design then 500,000 | 
cubic yards or more would be required in addition to 
this quantity. 

Artificial islands: The first 
artificial island, referred to as Immerk B-48, was con- 
structed in 1972-73 from material dredged from the sea 
floor. Since that time 19 islands have been constructed, 


are presently under construction or have been proposed. 


Now, I've indicated the location of these islands on the 
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Linh. Chet 
Map which I've pinned up on the wall behind me, if any 
One would like to refer to that. The total volume of 
material used in the construction of these islands has 


not been accurately estimated to my knowledge, but at 


least 1,000,000 cubic yards have been derived from onshore 


sources and particularly the yaya Lake esker- kame 


| 


complex. Other material has been derived from the canni- 


halization of abandoned islands and From dredging. 


There are definite advantages 


to the company in constructing at least parts of the is- 


lands from land based sources. The material is inexpensive 


| 
| 
| 


and readily accessible and can be moved byetruekh toro i= | 


shore locations during the winter months. Furthermore, 
Clean, well drained, sorted gravel can be used either as 
easily compacted granular fill or as fill for sandbags, 
thus reducing the total volumes involved. Islands con- 
structed solely from dredged materials are more costiy 
to build and much less economical in the quantities of 
materials disturbed during the dredging operation. For 
example, in placing about 200;000 cubic yards at the si'te 
of Immerk B-48, over half a million yards were actually 
excavated from the sea floor. Some estimates place this 


figure at up to 1,000,000 cubic yards. A recent paper of 


Riley, Imperial Oil Limited, describes the design, planning 


and unique construction methods employeda di ntiartificieal 


construction. This paper was presented at the Seventh 


Annual Offshore Technology Conference .in Houston, Texas, 


in: 1975. 


Where onshore sources are used in 


island construction, as is typically done in winter, a 
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| 
if 
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| 
| 
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working estimate of 125,000 cubic yards per island may 


be used in predicting future requirements. This is based 


| 
on estimates for Sarpik P-26. There is no estimate of the 


number and location of islands which might be constructed 
in the next five, ten or twenty years. The distribution | 
pattern of such islands, and the possible construction 
methods to be employed are also unknown at this time. 
Obviously this information is to a large extent dependent 
on fuel potential, economics and so on. According to the 
scenario described recently by Mr. Shearer, up to 100 | 
wells may be drilled in shallow offshore areas. This | 
would place the potential demand for gravel and sand at | 
over, 12,000, 000, :cubdc syards.. 

I have been talking of the largely 
unknown demand picture for those artificial islands used | 
for exploratinn purposes. The development phase offshore 
presents a somewhat different picture, and again little 


can, be predicted, since the construction mode,. location 


} 
| 


Adgo field, Imperial Oil anticipates that four permanent | 


and number of production islands is not known. In the 


islands may be required for development purposes and that 
future discoveries in water depths of over 40 feet may | 
also be developed on artificial islands. | 
These more or less permanent | 
islands will have to be better protected than those 
used in the exploration phase, and at the moment it is | 
foreseen that riprap weights for the Adgo development 
islands will range from 50to,3,000 pounds, As islands 


are built in deeper water, blocks of quarry stone up to | 


2,5 tons in weight will be required, with the largest 
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Wel Gite. Gb ip co’ 11.5 tons being fabricated from concrete) 
blocks. Imperial Oil has recently applied for a permit co} 


| 


extract 1,500,000 cubic yards of rock to satisfy initial 
requirements. At present there is no indication of how | 
other nearshore operators will deal with slope protection, 
It is evident however, that long-term demand for rock, | 


gravel and sand will be very high. 


Staging areas: Staging areas, 


such as those presently located at Swimming Point, in the 


| 
| 
! 
| 


casey ofsGuifj=Bar) Cl) im the case of imperialy Onl, and 
Camp Farewell, in the case of Shell, may be constructed | 
in the delta area, by these and other companies to micanes 
itate future exploration programs offshore. For example, 
a concrete block manufacturing plant and quarrying oper- 
ation could conceivably require the construction of a 
harbour, STOL jet airstrip, stockpile and camp area, to=| 
gether with the necessary road network and service facil- 
ities. Granular material demand for such projects could 


| 
conceivably involve many millions of cubic yards. I would | 


like to provide an example of this type of development a | 


' 
i 


little later in this presentation when I discuss material 
supply. | 

It may be appropriate to note | 
that the Federal Government has also a number of small | 
staging areas under development. Waste metal collection 
Sites are under construction or are proposed near Kit- 


tigazuit in the Mackenzie Delta, at Inuvik and in the 


Horton River area. Such developments are located on exist 


+ 
ing disturbed areas, such as old radio and DEW line sites 
where little additional granular material is required. j 
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Drilling pads: Drilling pads 


| 
| 
| 
do not generally account for significant quantities of 
granular material with typically 20,000 cubic yards an 
used on a drill site during summer operations. | 

In the long term, however, cece 


operations can account for significant quantities. There 


is again some difficulty in estimating future requirements. 


It is a requirement under the Territorial Land Use Reg- | 
ulations that drilling sumps be backfilled, using ex- | 
Cavated material to the original ground surface level. 
However, where sumps are dug in ice rich terrain, there | 
may not be sufficient material to fill them. Thermokarst | 
activity in ice rich materials may also create the need 
for additional fill. As a consequence, quantities of | 
gravel in excess of 20,000 yards have been used to | 
restore a sump, andso satisfy the intent of the »reéeg- 
ulations. Extrapolating from the demands of previous 
“drilling operations, it is evident that a considerable 
quantity Of £11) will be required in the next ten’ or 
CWeNnty Years Tor drillinerypads: | 
Road construction and jieeeaee es 
At present road construction and maintenance is Sag 
to the Dempster Highway and to roads in and around Inuvik. 
The major remaining work on the Mackenzie/Dempster Figh- 
way consists 6f gravelling the surface. Approximately 
120,00G<cubic yards of crushed rock or gravel will be 
required for the Inuvik-Arctic Red section, and 140,000 
cubic yards from Arctic Red River to the Yukon Border. 


A high priority has be accorded 


to the itnuvik-Tuktoyaktuk highway and construction could 
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get underway within the next five years. Estimates of 
material requirements vary widely, with from four to ten 
million cubic yards of fill being suggested. A figure of 
5,000,000 cubic yards, however seems realistic. The | 
quality of material that might be used varies widely, ae 
broken shale to till and from sand to gravel according | 
to the supply. The shale is being used for construction | 
of the Dempster Highway west of Fort Macpherson and up | 
to 69,000 cubic yards per mile are being used. Maintenande 
requirements on northern highways will vary according to| 
the quality of the original fill materials such as tex- | 


ture, moisture content and so on, but may be estimated at 


Cer percent per*year, “that isto ‘say that’ the’ roaa! is | 


effectively reconstructed every ten years. 

Townsite development: Community | 
requirements for granular requirements have increased | 
dramatically in recent years and among the delta comm- 
unities Inuvik and Tuktoyaktuk are outstanding in this 
respect. | 

According to the Government of 
the Northwest Territories, Inuvik will require 3,000,000 | 


cubic yards. The report, prepared by Makale, Holloway and 





Associates for the Government of the N.W.T. indicates that 

industrial developments may require as much as three or | 

four million cubic yards, for a total estimated demand 

of 7,000,000 cubic yards. These requirements are for | 

shale and/or crushed rock. | 
Similarly, in Tuktoyaktuk, sone 

Site demands developed in 1975 for the period of 1976- 


1982 are estimated at 460,000 cubic yards. However, recent 
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|of fill and ballast. In the delta area, considerable 
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Government of the Northwest Territories figures indicate ° 
that 1,000,000 cubic yards may be required, and that when 


rndustrial development is taken into account, this figure 


could reach 3,000,000 cubic yards. 


The Aklavik Revelopment Plan 
indicates that about 35,000 cubic yards will be required 


for road upgrading over the next seven years,,and- that 


at least 70,000 cubic yards will be required for,further 


townsite expansion. 


Up-to-date figures, were not 


obtained for Fort Macpherson and Arctic Red River but 
‘estimates of 600,000 and 220,000 cubic yards respectively 


were cited in the Mackenzie Valley Granular Material 


Inventory. 


Oil pipelines: I have no estimates 


of material demand for an oil pipeline in the delta area, 
although some figures are given in the Mackenzie Valley 
Granular Material Survey based on information received 
from Mackenzie Valley Pipeline Research Ltd, in 1972. 
Finally Railroads: While a rail- 
road is not under active consideration for the Mackenzie 
Valley and delta area, the enormous quantities of Bid], | 


subballast and ballast should be kept in mind in assessing 
| 
the impact of future developments on the supply and con- 


struction material in the Mackenzie Delta. A double track 


System would require from 500 to 575 million cubic yards 


quantities of rock would be required to meet ballast speci+ 


| 


fieations. 


it is clear from,this brief review 
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that our understanding of the present and potential de- 
mand for rock and gravel in the delta area is far from 
complete and in terms of major development projects, it 
will only improve as final design information becomes 
available from industry. 

Supply: A comprehensive Geanvlan 
material inventory was initiated in 1972 by the Department 
of Indian Affairs and Northern Development, to determine | 
the availability, quantity and Quelity of Construction 
materials in the river valley and delta. The program was 
undertaken in the knowledge that within a few years, 
several major construction projects would be underway a 
the area, and that the Department had the responsibility | 
under the Territorial Lands Act , to manage granular | 


LeSOULECeS. 


The aims of the program were; 


ii) 





Ww 


(a) The determination of the granular material 
requirements by location, quantity and quality, of 
all foreseeable major developments proposed for the | 
Mackenzie Valley, for community development and for | 
exploration and development purposes in the Delta 
and Tuk Peninsula. 

(b) The determination by location , quantity and 
quality of useable deposits of granular materials inl 
the Mackenzie Valley, Delta and Tuk Peninsula. 

(c) To designate and reserve certain granular mater-| 


} 


ial sources for public purposes. These reserved de=" 


posits will be used for community development purposes, 


for roads, airstrips and other public facilities. 
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im -Chtet 
and rtirnally 
“(d) The development of policy regulations and ad- 
Ministrative structure to conserve and control the 
utiizzation of granular resources! 
The inventory was carried out 


by three consultants, each investigating a major part of 


the area. Of particular interest here, is the work car- 
ried out by Ripley, Klohn and Leonoff who covered the 
Tuktoyaktuk Peninsula, Richards Island and the.Mackenzie | 
Delta south to Fort Macpherson and the Arctic Red Rea 
The area to the west of the delta and the Yukon Coastal | 
Plain was not included in the inventory. Four reports | 
were devoted to descriptions of potential sources of 
Material ,in»the immediate vicinity of Tuktoyaktuk, Arctic 
Red River, Fort’ McPherson poand Inuvik, whihe.a fuether 
four reports detailed sources in the remainder of the 
PontclLace area, 

Le is important to, bear in mind: 
that the inventory was of a general nature and that the 
information and the quality and the quantity of eee tale 
presented in the reports is based on very limited field 
reconnaissance, hand dug test pits and limited drilling. |} 

A) cbotat.of 1 a2 rppobential | 
sources of bedrock and granular materiai were identified | 
by the ,consual tants. | 

THE COMMISSIONER: That's | 
in the delta? 

A Dhi's. Uspanwehe contract | 


qvea*that Eive;just,.described; ithe Tuk peninsula, Richards 





Island, modern delta, and in the vicinity of communities. 
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THE COMMISSTONER: Excluding | 
the area to the west of the delta, and the Yukon Coastal 
Plain? | 

A midis COLrrect, vee. 


AP'tota, Or aa2 potential sources 





of bedrock and granular material were identified by the 
consultants, of which 33 were rejected for geotechnical 
Or environmental reasons. These related to such factors 


as high ground ice content or conflicts with proposed 


IBP sites and migratory Bird sanctuaries. I should point 


j 
| 
} 


out that the 33 are sites which were rejected for devel- | 
opment purposes. They are explained in some detail in thd 
reports, and would be available for development, I presume, 
if consent was given by the various authorities for Bite 

I would like to discuss the supply 
available to each community first. 

To’ take Fort McPherson and : 
Arctic Red, both communities are served by good granular 
material supplies with an additional 2.5. million cubic | 
yards available from a newly developed pit near Frog : 
Creek near the Dempster Highway. This is referred to 


as source 650. While the deposit is being used as a source 


of gravel for the highway, it is being managed by the | 
Department of Indian Affairs and Northern Development to | 
ensure a continuing supply to these two communities. 
Aklavik: Granular material for 
Aklavik is currently obtained from the Willow River, 
about ten miles from the settlement. Some material has 
also been obtained from the Caribou Hills. While the pot- 
ential supply at Willow River bated at over 500,000 | 


| 
i 
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cubic yards will satisfy long-term demands for the com- 


munity , the supply available to any major industrial 


development in the area, from this source, will be limited. 
While these three communities 


enjoy a reasonably accessible supply of good gravel, 


Inuvik and Tuktoyaktuk face serious shortages of suitabl¢ 
rock and gravel in meeting long-term demands | 
According to the proposal by | 
the Canadian Wildlife Service to establish the Campbell | 
Lake Hills as a national wildlife area -- I'm sorry I | 
seem to have skipped a page here. | 
THE, COMMISS IONER: Miss | 
Hutchison, you might just give Mr. Inglis yaur copy. | 
We're at page 16 if that's the page missing from your-- | 
A thank, yous | 
There are virtually no remaining 
sources of sand or gravel)in the vicinity. of) Inuviks Theye 


are, however, a number of rock quarries in operation, the 


principal ones being the Department of Transport pit at | 


the airport, and two pits used during highway constrcutidn. 
| 


| 
| 


Other locations have been identified where shale and 
dolomite can be obtained by pit development. 

If the three readily accessible 
sources of bedrock listed by the consultant, and these 


are referred to as I-402, 403, and 404 respectively, 


| 
| 
to be fully exploited, approximately 8,600,00 cubic oa 
of fill and aggregate would be available, an amount which 
does not greatly exceed the projected demands of the | 
community alone. | 


These three sites, together with 
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In Chief | 
two recently proposed by D.P.W. in the Mackenzie Highway- 
Campbell Lake area and Imperial Oil, the Gull Creek- | 
Rocky Hills area, are located on the periphery of the 
proposed Dolomite Lake- Campbell Lake Fcological Site, 
and Campbell Lake Hills National Wildlife Area. Both of | 
these proposals have the Mackenzie Highway and East Channel 
of the Mackenzie River as two of the major site veer eee 
ies. 

According to the proposal by 
the Canadian Wildlife Service to establish the Campbell 
Lake Hills as 4National Wildlife Area, the quarry sites 
proposed by the Department of Public Works, and Imperial 
Oil and the consultants pose a threat to the survival = 
a population of rare and endangered peregrine falcons, aa 
well as to the existence of rare plant assemblages and the 
natural beauty of the area. | 

Quarry operations involve such 
intrinsically noisy activities as blasting, crushing, 
screening, stockpiling and hauling of rock and gravel. 
They may also be very dusty operations. The case for ex- 
cluding quarrying operations from the area is put suc- 
canctly Ganétihe Eourbavedg quote, taken from a section of 
the Canadian Wildlife Service proposal dealing with the 
effects of human impact; and I quote: 

" Quarrying and recreational activities have al- 
ae ready resulted in territory and nest abandonment 


by one pair of peregrine falcons, reduced the esther 


{ 
tics of the area, and almost obliterated a rare | 


plant assemblage. Litter buildup and tree destruct+ 


jon are becoming widespread. Campfires and inadeauate 
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| 
| 
| 
screening on wood-burning stoves pose the additional 
threat of forest fire. Proposed quarrying activities 


and developments which would increase accessibility | 


threaten further disruptions of the falcon aiid: 
and rare plant assemblages. The aesthetics of the 
area, known historic and possible prehistoric arch- | 
aeological sites, and important staging areas for | 
migrating whistling swans are also in jeopardy. 
Unless measures are taken to control or redirect | 
the type, location and chronology of future us, any | 
increase in accessibility will probably result in | 


irreparable damage to an “624 ynique in North America 


for its faunal and floristic elements" 





Much can be done to mitigate the! 
impact of quarrying operations on the falcons, by restrict- 
ing most of the work to the winter months. However, this | 
May impose severe restrictions on material supply to | 
critically timed construction programs, and inevit- | 
ably some summer operations such as barge loading or | 
truck hauling would be carried out if these quarries were 
to be fully developed. Further, the Canadian Wildlife | 
Service consider in their proposal that, and I quote | 

| 

, Bceidental spillg.,of toxic chemicals used in 
quarrying supportive activities and shockwaves from | 
blasting could potentially result in injury to sev- 


eral aquatic and semiaquatic species. Inasmuch as 


predatory raptors will tend to select live prey 





species exhibiting abnormal behavioral patterns-- a 
reference is made a literature review in Mueller in 


1974--, the effects of delayed-lethal and nonlethal 


“? TT 


= 









ia 


neniaaer sit saod savota Palais . are in 
“ae! ak 
eis vidoe palyrisap beaogoett oak satis to a8 


si¢etudea avoist sds te snoi squTEbbs sad t tity ReaReRES 


ors 26 aottefseesn OAT Lespalameess tnelg 5761 BNR 































ys thidtees os ‘easst0ns binow codedw age 


afore cliotetissgsidiaes? bre obtoga id avon «6978 


'6t #5218 primase +e rege beak (Bovie {[eolipeieoss 


— 


esr mf oale sue: enews En fiteinw patie 


. 
wh tr 
« YO 255 [ =) ~ 
1 


a4 @eict ste a2.dason s2eind 


eoay7 1 o6T SH Lowsaon 
yrie. 2! mab? 20 Yuolonewie ban nos janpol «saya ae 
ak aio: rpuet : (iw wktiftdlageoss nit g@ase onl 
po igen uM ni spre BI? rig Spsmsab sidsausqonts 
. s4nene is Sobol? bee Isaus?. av, 102 
| 
nite S26 ot snob 9a HS) TI0) 
otigeer yd ,engolist am) me enoltayego pnlyi tev oe Joust 
BfD |, 2SVorC from 1930iw aha.o4 Anew soo Ic Ig0m ens 
p viggra f tem ne enoigybttaes stovon SaogMs, ye 
vent bn (pare fio rsanoo homta vhlsoisiso 
| ro priibso! iad as Goa soeo6 rao semnisa @.aoe vids 
; 
layew sa t1yeu nots 22 suo belies ed bivow enitwsad Aauss 
| ti[eiiw neibantso = seddi9% «beqeisvab yfiuzed of . 
| sfoup I bane .dstit Ieroqotq sted? al a9btenqo, aeoiyvrec 
ab Beew elsoimeno otxod? to af lage [ascohisos." 
~ peistivitoes ovissoqave polyeieup , 


mori esvewsx cone UNG es 


jigeou yiltsisaetog biues palais 


-yoe of Yiulai ni 
as doumaanl ,2eLoeqa basupalane brs had al iste 
| i. 

yorq evil toolee og bae? Liiw eas03ge? ytote oe 


A 
aa: 


- 


5 --eniesi6q lsetoiveded Lamzonds oat Edits | fe, 4 DSye "7 

; ya, 

nz tsilow™ ons woAN as erutsretit, & obam el. setst 2: 
as = 

olsd3einoh bis Ledtol eee etboth +s 


aw 7 _ a q mr) on 





Se ee 


oR eg: 
PeaTTS. e met by one or more of the following measures: 


fei bres e PA te LA-Pe, 19623 


Speller & Inglis | 
In Chief 


poisoning of prey species could be transmitted to 


peregrine falcons. Even if blasting activities are 


. . s 
confined to winter operations, ground shockwaves and 


air compressions may cause loose, overhanging rocks | 
to collapse on a few eyries , some of which appear | 
to be traditionally used" | 
ne tne, presence tame’ Fi UiaerdHand 
that an interdepartmental working group on proposed TRp | 
ecological sites is currently considering the proposal 
for the establishment of the Dolomite Lake - Campbell 
Lake Ecological Reserve and that no quarrying permits 
will be issued, including those applied for by Imperial 
Oil and the Department of Public Works, until the 
Minister has reached a“decision on the status and future | 
management of the area. 
However, assuming that quarrying 
will not be permitted near or within the presently pro= | 


posed boundaries of the reserve, then the demand for fill 


Firstly by locating and developing sources of competent 





bedrock in other areas. Secondly, by locating and devel- | 
oping pits in areas where shale or sandstone occurs close 
to the surface, and thirdly by trucking and barging un- | 
consolidated material from other parts of the delta. 

With respect to the first optio 


a number of companies are actively searching for alternate 


sources of bedrock in the delta area. Such surveys would 


for railroad construction and other developments where 


be an essential part of the pre-engineering work sanschs 
specific standards of sub=ballast and ballast material 
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must be met. 

The second option is one which 
has been actively followed in road construction on the 
Dempster/Mackenzie Highway, on the Inuvik by-pass road 
and which has been proposed for the southern half of | 
the Inuvik-Tuktoyaktuk Highway. It is an option Followed | 
where exerenely large quantities of general fill are re- 
quired at the minimum of expense. Some of Inuvik's re- 
quirements have been met by use of shale but there are 
certain major problems associated with this type of pit 
development. | 

EUestaQr all, im slowlying areas | 
a considerable volume of saturated organic material 
‘must be stripped from the pit area and piled. Secondly, 
frequently up to 25 feet of overburden must be removed. | 
In the delta area, this overburden: consists of ice rich 
Silty clay soils which commonly contain massive ground 
ice. For example geotechnical data from a pit recently | 
used on the Dempster Highway indicated that 16 feet of : 
overburden was composed of eight feet of ground ice over- 
lying eight feel of ice rich silty’ clay. The presence 
of extensive ground ice masses and supersaturated silty | 
clays on the walls of a pit can be hazardous. There is 
a potential for serious slumpingwith accompanying mud- | 
flows. Successive retrogressive flow slides may also | 
occur. The ice rich overburden must be- stockpiled near | 
the pit while quarrying is in progress. These piles are 
inherently unstable and slumping is common as thawing 


progresses in the summer months. Mudflows from such pile 


can enter’ streams and waterbodies and spread into undis- 
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turbed terrain. These problems can be reduced by adopt- 


are then required. Restoration and revegetation of these 
pits’ Us Oecen very alr Poult and icdst iy.) ‘Few plants 


establish readily on mounds of sterile, arid soil. 


| 
ing low profile waste piles, although much greater a 
| 
In lowlying areas overland | 

drainage patterns are often disturbed, resulting in the 
creation of large shallow ponds which may be impossible | 
to drain and Peer ore. Surrounding vegetational patterns | 


are altered, Because tree growth is limited in much of 
the region, these pits are difficult to screen from roads, 
and the results are aesthetically unpleasing. 

These are some of the realities | 
of this type of operation and numerous examples can be 
seen around Inuvik and along the highway. 

The third option is one which 
has been implemented by the town of Inuvik and by local 


contractors for some time. Gravel has been hauled by 


barge and truck from a source on the escarpment of the 





Caribou Hills, about 38 miles northwest of Inuvik. The 
source, which according to the consultant contains up to 
6,000,000 cubic yards of gravel and sand, is located with- 
in the core area of the proposed Caribou. Hills ecolog- 
ical site. As far as I am aware, no new permits for 
quarrying in this location will be issued, pending a 
decision by the Minister on the status and future manage 
ment of the proposed reserve. The only cae Mears x ir to 

this site referredto as I-407, at the present time, is 

the Yaya Lake esker-kame complex, although this locatio 


is considerably further from Inuvik. 
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To turn to Tuktoyaktuk, up to 


1,000,009. cubic yards of sand and gravel are required by 


the community to meet long term demands. The consultant 
identified ten useable sources of material, based on 


Geological Survey of Canada surveys, pipeline location 





Surveys and other previous work, which could yield up to | 
2,280,000 cubic yards if fully developed. While this | 
would satisfy community needs, it would fall short of thal 
industrial demand. However, there are serious problems 

involved in using some of these sources.Six of them are | 
ocean spits or beaches,each estimated to contain less | 
than 100,000 cubic yards of sand or gravel. | 

Conflicts with fish ‘and wildlife 
have been identified and any development would also have 
to take into full account the possible impact on coastal 
erosional and depositional processes. 

Of the four remaining sources, 
one is a small gravel island which is in current use. 
This is referred to as T-106,while the others are esker, 
kame, and outwash deposits located up to 17 miles south- 
east of the community to which access is difficult. 
Gravel could possibly be obtained from actively eroding 


offshore islands, such as Garry Island, or from the sea 


bottom. A consequence of road construction between Inuvik 





and Tuktoyaktuk is that distant, high quality, sources 
of material will be brought within reach. Conversely, 


the construction of the highway may #eself exhaust many 


I have briefly outlined some of 


| 
| 
| 
| 
of these supplies | 
the factors which must be taken into account in meeting 
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community demand for sand and gravel. I would like now, | 


to outline material supply in the other parts of the 


| 
delta, | 
| 


As I mentioned in the discussion 
of demand, there exists a very large demand for bedrock | 


astavsourceoororiiivand agqgregateyy but partzieubarlyofor 


massive riprap for use in slope protection on offshore 





development islands. I have already mentioned the Camp- | 
bell Lake site, which is preferred by Imperial Oil.. The’| 
only other~source of bedrock, of the required quantity 

and quality so far identified is located at Mount Sedge- 


wick, in the British Mountains, which is in the Yukon 


Territory. This site was first identified by D.P.W. in | 
the course of a survey for possihle harbour sites. Their. 
report is titled Hershall “Island” feasibility of a marine 
terminal. To develop this site a road, harbour, staging 
area and airfield complex would be required in what is 
known to be an environmentally sensitive area. The pro=- 
posal put forward by Imperial Oil as an alternative -- | 
this proposal was put forward by Imperial Oil as an 
alternative to exploiting the Campbell Hills site, and | 
also involves the construction of a concrete block man- | 
ufacturing plant! 

This proposal, which I understan 
is not under active consideration by Imperial Oil at this| 
time, poses some very major environmental problems. Pirst 
rock would be quarried immediately adjacent to the channe 


of the Trail River with the attendant possibility of dis- 


movement of an undetermined quantity of massive rock some| 


| 


| 


turbance to the channel and fish resources. (2) The 
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30 miles across the Yukon Coastal Plain will require the | 
establishment of a permanent road network, since much of | 
the terrain is underlain by extensive ground ice and is 
thus sensitive to disturbance. (3) The area forms part 
of the range of the Porcupine caribou herd and eritical | 
calving grounds may be affected by quarrying and road 
Construction activities. The area is also used ee ee 


| 


by migratory birds and other wildlife populations. 





(4) Road construction or extraction of sand and gravel 
from the Babbage River may result in siltation and sed- | 
imentation with a serious impact on the fish resources | 
of the region. (5) The dredging of a gravel bar at the 
harbour site may affect coastal erosion and deposition 
processes. (6) The creation of an extensive staging eau 
and concrete block manufacturing plant would create a 
heavy demand for granular materials in the Yukon Coastal | 
Plain area. 
Now, given the assumptions that, | 


; 
(a) alternative bedrock sources are not available in the| 


| 





delta or on the Beaufort Sea coast and (b) that there 
| 
are no workable technological alternatives to the use 


of artificial islands protected with massive rock riprap! 


which are acceptable to industry and government, then | 
the advantages and disadvantages of developing the known 
sources in the Campbell Hills area, as opposed to those 

of developing Mount Sedgewick, would have to be closely 

examined. It is essential therefore, that these eee | 
ions are supported or rejected on the basis of a thorough 
geotechnical engineering and environmental evaluation, | 


Before a comprehensive resource management plan is form- 
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_ ulated. 
Since most of the major pieces 
ation and development activities are centered on the 
Richards Island and Parsons Lake area, it follows that 
the heaviest demand for sand and gravel will be from 


nearby sources. 





In the Richards Island-Caribou 
Hills area, the consultant has evaluated a large number 


of potential sources, which together have been estimated 


to contain 80 million cubic yards of sand and gravel. 
However, many of the sources on Richards Island contain 
fine grained material in amounts of less than: half a 
million cubic yards. Most of the better material is con- 
centrated in six deposits, three-of which make up the 
currently exploited Yaya. Lake source. Of the three 
remaining sources, only one has significant potential, 
source 222 at Swimming Point, which is estimated to 
Contain LOnmiilion cubic yards. 

in thes Caribou Hrias sarea, 
adjacent to the East Channel of the Mackenzie River, he] 
consultant has evaluated ten sources, each containing 


over half a million cubic yards. Eight of these are lo- 


| 
| 
cated within the proposed Caribou Hills IBP site. If ea 
sources are not available for development this would | 
leave only two deposits located near Tununuk and Lucas 
Point respectively for development, yielding a possible | 


7 172 million cubie yards. 
Now, what I wish to demonstrate | 





in citing these data, is that , excluding the Ya-Ya Lake 


deposit and those deposits located within the proposed 
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IBP reserves, that less than an additional estimated 
18 million cubic yards of sand and gravel are readily 


available in the Richards Island- Caribou Hills area, 


to meet the demand for high quality construction material 


In this .area this includes the cross-delta pipeline, gas 
gathering, systems. at. Taglu, and; Niglintgak,.artificial 


islands, drilling and staging areas, and the communities. 
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I have specifically excluded 





small sources, that is those containing less than 
Halt aquiltseeiamr cubic yaruag, trom this. WLSscuselon oF 
supply since many of these sites contain quite 


variable material, are underlain by massive ground 


ice and they are accessible only during winter. While 


these difficulties are associated with many of the 





larger sites, the quantity and quality of material 
available may well justify the impact of road constructibn, 
barge landing sites, airstrips, camps, stockpiles, | 
processing equipment and so on - the infrastructure | 
which goes hand in hand with such activity. vHeupesd ty 
small deposits would be developed in response to local | 
project demands. For example, it may be expedient to 

open a small quarry near a remote facility where only 


limited quantities of material are required. 


One of the major difficulties | 


involved in estimating supply is that little is known | 
of the quantity and quality of material in each deposit, 
and whether the material can be readily extracted. | 
To remedy this situation, industry has undertaken a | 
considerable amount of geo-technical work in the Delta, | 


and in particular the Yaya Lake deposit has been 


thoroughly investigated. 

In addition, DIAND has recently 
concluded the geotechnical evaluation of three sources | 
of granular material which are estimated to contain | 
up to 36 million cubic yards. One of these sites, I 
refer to is source 326, is one of the largest in the 


delta, and is located within the burrer zone of the IBP 


reserve. Work on the site was carried out in consultatio 
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with the international biological program. 
I personally feel that if this site is eventually 


developed, it can be done in such a way that the natural 
features and aesthetic appearance of the area are not 
affected. 


The principal objective of the | 





DIAND drilling program was to obtain detailed information 
on the three largest sources of material in the area. | 
This information, supplemented with that supplied by | 
industry, will form the basis for a management plan. mt 
the long term, however, the total amount of material | 
available from these sources, and the Yaya esker-kame 
complex, will be insufficient to meet the demands Other 
sources and alternative technological approaches will 
almost certainly have to be considered. 

The situation in the Parsons 
Lake area is somewhat different. There, the Inuvik- 
Tuktoyaktuk Highway and the gas pipeline are for the 
most part remote from other developments and their 
material requirements may be less rigorous than those 
of the more regional activites focused on the Richards 


| 
Island area. There may nevertheless be conflicting | 
| 
demands from the gas producers, communities and highway | 


engineers for material near Parsons Lake. The constulta 


has identified several large sources of granular materia 
in the area such that, with careful management, these | 
demands could probably be met. Before any development | 
could take place, a considerable amount of geotechnical | 
information would need to be provided for each of the 


deposits, together with an environmental impact 


assessment. The needs of the various users would also 
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INglis, Speller 


in Chiet 
have to be much better defined. 

THE COMMISSIONER:,.. Thank: you 
very much, «Mr.,.Inglis., It's certainly very helpful, and 
bears on the terms and conditions we are seeking to 
develop.in relation to the pipeline. Well, I think 
we should adjourn for coffee. 

(PROCEEDINGS, ADJOURNED AT 11:30 A.M.) 
(PROCEEDINGS RESUMED -AT 11:50 A.M.) ‘ 
MRw-~pGOUDGE } S15 -befere me | 
he 


beginé cross-examination, perhaps I could advise of | 


the 
two reports on one other matter that/participants.I think 
; | 
ought to know. We have two reports that are available | 
| 
that have recently come into our possession. The first 


is called"Impressions On The Construction Of The Pointed 


' by Messers Land, Dean and Brant; | 


i 


Mountain Gas Pipeline,' 
and the second is "Northern Yukon Fisheries Study - 

1971 to 1974", Volume 2, compiled by Messers Seen iey 
Elsen, Bruce and Yole. That's the second volume; the 
volume we announced some time ago. 

I guess I.-should say that the 
first report that I mentioned is a fisheries oriented 
report, concerning the Pointed Mountain Gas Pipeline. 
Those reports, as. I. say, are available for inspection. 

The second thing I wish to oes 
Sir, 25 that we have another report which has been | 
prepared by M.P.S. Associates of Winnipeg, and which will 
be available for inspection in our offices in whi 
by Friday, February 26th atthe latest, That 
report is entitled, "Effects Of Changing The Duration 


| 
Of Pipeline Construction On Selected Variables". The 
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Tnetaisy Spetier 


In Chief 
report is dated February, 1976. 

MR. MARSHALL: I wonder if Mr. 
Goudge could arrange for a copy of the last report to 
be sent to Arctic Gas. I'm sure Foothills would be 
interested in that as well. 

MR.CGOUDGE:.© L- think, sir,’ we 
have limited copies. I'll do my best to send copies to 
each of the participants, but I don't know frankly at 
this stage how many copies we will have in our office 
in Yellowknife, as of the end of next week, but I'll 
do my best. 

MR. MARSHALL: That's not good 
enough in my judgement, sir. We've bent over backwards 
to get reports for the Commission counsel, and their 
many advisors and participants; and this is a very 
fundamental study that -- 

MRA. GOUDGE: - T' 11 bend™over 


backwards. 


ae ie gy 
MR. MARSHALL: —-- YOUr/ asked be 


done. “it's* got important ramifications: for the entire 


hearing, and surely we're entitled to get a copy of such 


an important report. We're prepared to pay the additionel 


cost of printing one more copy if that's what's required, 


MR. GOUDGE: I'm sure we'll 
have enough to distribute, sir; I assume we will. 

MR. MARSHALL: Sir, whide I've 
got the mike perhaps I could raise one other matter. 
Mr. Bayly indicated that he had completed his evidence 
pertaining to the delta with two possible exceptions. 


One pertaining to the panel that he’ wished to call 
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(WREY 2, HOC. Inglis, Speller 


In Chief 


pertaining to community information programs; and the 

other relating to evidence to be presented by one 

Mr. C.W. Nicol. Mr. Bayly provided us with copies 

of an article, or brochure, by Environment Canada, 
authored by C.W. Nicol, and indicated that while this 


would not be the evidence, this would form really the 





basis of the evidence, where it would deal with this | 
subject. The subject of this brochure is the Misushima | 
Oil erat relating, to,ar+spill, that ;occurred 'iny,Decembey 
18, 1974 at the Misushima refinery in the inland Sea 
of Japan... 

The brochure that were been 


with 
provided/contains the observations that were made by 





MYf.tNacolt, who visited the site. He was apparently in| 
Japan studying the martial arts and fisheries in Peer 
and compiled this report. 

MR. BAYLY: Mr. Commissioner, 
before we go any further, that is not the evidence of 
this witness, and I provided that so counsel would have| 
an idea that we would be leading some evidence that 
had. to-do with an.oil.spill.that took place in the | 
inland Sea of Japan; whenthat evidence has been 
provided, Mr. Marshall can bring any motion he likes 


aboutewté s7 relevance. —= 





THE COMMISSIONER: When the | 

| 

summary has been provided. | 
MR. BAYLY: -- when the ae 

has been provided, but I think this is premature, and | 


if he'd going to pick holes in a brochure and the 


witnesses being in Japan for various reasons, I think 
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Piel 1S Spe bles 
In Chief 
that that is unnecessary. 
MR. MARSHALL: Sir, perhaps if 


t could qust aanclude,;the nemarks, and then Mr.) Bayly 


Gam cecide whether, or, mot he, wishes: to, object.!; 2 thought 


asia Mater Of .countesy \bo, Mr. Bayly, that L.ought:to 


let him know before he made arrangements to bring someone 
| 
| 


from Japan, that if it was the intention of Mr. Bayly 

to lead evidence on the Misushima oilspill, I would be 
taking the position that that really wouldn't be of any 
assistance to the Inquiry, and that having seen nothings 


MOren than base brochure, whachhwnundearstand ds irelated 


in some way to the evidence that would be given; I formeé 


| 
| 


the. vyilewhenat Lowomld Likely, objects to that ,»and that 


I; thought might. help Mr. Bayly to know that in advance 
before he went to great expense to arrange for the 
appearance of this witness. 

MRayBAYLY:. Weld, f'migraterul 
top MenaMarsnal..,. for,that, Mr ..Commissioner,, but this 
witness will be in Canada at the end of this month. 
That's the only reason that he hasn't been prepared so 
far, so we'll prepare the summary and let Mr. Marshall 
object if he wants to. 


Meany GLBBS ?' ISterGis £AbLS 


| 
| 
| 


evidence going, to. be. about this oilspill? There shouldn)’t 


be any need to be secretive about that. 

UR,» Ew alee NO. @ 1 te NDE a 
secret, Mr. Commissioner. The evidence will be about 
the clean-up techniques employed in this oilspill and 


reference has already been made to the techniques used 


as being ones that would have to be used for any ai lepelt 
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Inglis, Speller 
iIn-cChrex 
in the Beaufort Sea or the Mackenzie Delta. 
MR. GIBBS: Sir, I certainly 


wild Jo1tneweth Mr. Marshall because of it's total 


to 
irrelevanceysy the construction of a natural gas pipeline, 


and it seems to be even a waste of time to prepare the 


evidence, because there's no relationship at all to this 


Tnouiry. 

THE COMMISSIONER: Well, we've 
been through that. Mr. Marshall and Mr. Hollingworth 
raised it and in fact Mr. Hollingworth acknowledged 


that the evidence that has been heard here in Inuvik 


in January and February was evidence that was appropriat 


to hear. In any event, I've dealt with that, and I 
don't propose to deal with it again now. When the 
summary's been distributed, if counsel want to deal 
with its relevance, certainly I think we should 
consider their objections at that time, but I don't 
think that we should now, as a matter of courtesy. Mr. 
Bayly distributed this pamphlet and it seems to me 

we should wait for the summary to decide what position 


all of us ought to take. 


That -- I should add, Mr. Gibbs, 


that I think Mr. Marshall throughout CPjecteqd, certainly 


some of the evidence we were hearing here. Mr. 
Hollingworth objected to some evidence, and so did I, 


but neither his nor my objections prevailed, so -- 


there's one other thing I thought I'd mention. I found 


recently that when evidence is heard here, people send 
me letters and telegrams objecting -- not objecting to 


it but refuting it. Now we're not bound by the rules 
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Y 2) 8st Inglis, Speller 
In Chief 
of evidence and my practice has been simply to turn 
those letters and telegrams over to Miss Hutchinson so 


they can be marked as exhibits and distributed to the 


participants; and I think of two instances. One is 
that we held a hearing at Fort Liard last summer, and 
a great many native people said things about Amoco's 
employment program on the gas plant at Pointed 
Mountain; and I received a long letter from Amoco, saying 


that these people had misrepresented the situation, and 





my recollection is that I turned that over to Miss 
Hutchinson and had it distributed among the parties, I 
hope I did. I hope it's not sitting in some filein 
my office in Yellowknife. 

The other instance that occurs 
to me is when the four people from Coppermine gave 
evidence here about the Gulf employment program last 
month, that resulted in a telegram from, RG ae Oa Se 
was the settlement council at Coppermine, saying that | 
those people had no authority to speak for the WMllage | 
Council, and it also -- there was also a telegram of 


some length from Mr. Arvaluk, the President of the 





Inuit Tapirisat of Canada, on the same subject. If | 
you haven't had copies of those, you might bring them | 
to MissHutchinson's attention, and if she hasn't got 

copies she can bring it to my arent ios and. Ths ae 
there have been other things like those coming in, and | 
that's the way I've been dealing with them; and I don't | 
really know what else I could do. I can't very well | 


refuse to read them, I can't read them and then decline 





to let the rest of you see them, so I've just had them | 


| 
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SORES Y ey Wea 3 Inglis, Speller 


Cross-Exam by Gibbs 


marked as exhibits, and that's what I'll continue to do, 


unless somebody objects to it. Okay, we're ready for 
cross-examination then. 
CROSS-EXAMINATION BY MR. GIBBS: 

Q Mr. Speller, you now work 
for the Environmental Assessment Section of the 
Department of Indian and Northern Affairs? 

WITNESS SPELLER: Yes. 

QO What are your duties in 
that section? 

A I am a member of a 
multi-discipline team, involving fisheries biologists, 
myself I represent wildlife interests, interests in 


vegetation, interests iqUrficial cology, interests in 


; : sses 
iceology. Ourfunction is to evaluate and i developmen 


that are taking place in the north, throughout the 
Northwest and Yukon Territories. These -- my response 
May come aS a result of requests Pea people in 
Yellowknife° Whitehorse; or they may come directly from 
themanagment branches of our sectionsin Ottawa. In 


other words the Water, Lands, Forests, and Environment 


Branch. 
Q And you live in Ottawa? 
A i ao: 
Q When I went through your 


material, I concluded that you had three concerns. One 
was aircraft, and the second one was workmen, and the 
third one was tourists. Have I summarised that? 

A I think the -- my three 


major concerns were aircraft activities, second was the 


| 
ts 


| 
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threat of an oilspill or an oil blowout, and third and | 
\ 
finally was the expansion and redistribution of human | 
; ; | 
population, including tourism, in the delta region, and | 
| 


their effects of wildlife. 


| 
} 


Q And you're familiar, 1 | 
think you said,with all of the existing projected, 
developments in the north, the Mackenzie valiavce eee 
the gas developments systems, the drilling activity, the 


| 
| 
} 
Dempster Highway, and the proposed Inuvik-Tuktoyaktuk | 
| 
Highway. | 

| 


A Yes. 
Q And you made plain your | 
concern about aircraft activities in connection with 


all of those developments. 


A Chak  Seecorvrect.at one 


accumulative effect of all those developments. 


Q Have you made any forecast 
| 


of aircraft activity in connection with those developments: 


A Nig. S3-t ee NO c particularly} 


I'm looking at the summary of each and every one. I | 
look at fue number of aircraft involved today with | 
exploration, operations -- individual exploration | 
operations that take place in the delta; and I am | 
trying to extrapolate in my mind the types of problems | 
that will take place when you have much larger | 
developments, when you have contractors, and 


subcontractors, and company representatives that are 


operating all at the same time in the delta, especially 


during this construction period. 


I also take the experience 
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| 
that has occurred in Alaska, where to my knowledge we | 
have seen quite a proliferation in both in the amount | 
of aircraft that are operating, and in the activities, 
in the areas where those aircraft are operating. 

QO Yes sir, but to Say = 
"bunch of aircraft" isn't really very much help, and yyou' e 
familiar with all of these projects have you made 
any forecast of the sizes of aircraft and types that are 
going to be used on each project in each year? 

A No, not detailed as to | 
each type of aircraft involved with each operation. | 


© Have you made any forecast 





or taken the material you have and made any additions | 
to determine the frequency of flights in respect of 
each project in each year or month of & Pe. SERIES | 
A There are some yee oenaeion 
concerning the amount of -- the number of aircraft 
flights that are predicted for the Arctic Gas Pipeline. 


Certainly there has not been information provided by 


flights, or the number of aircraft that would be 


| 
| 
any of the other developments concerning the number of | 
| 
associated with each. 


Q Have you made any attempt 





to ascertain those details with respect to the other 
activities? 

A I have only attempted to 
ascertain that, as I say, in my own judgement of what 
is taking place now, and to the best of my knowledge, 
trying to ascertain what might happen in the future 


as we get on the road of development in the north. 
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| 
Q Have you made any forecast 
of the times of the year when these developments are | 
occurring when there will be the highest aircraft use | 
in numbers of aircraft? | 
A From what I can see of thet- 
from my assessment of the developments that have taken 
& that 
place so far, or/ are projected for the north, I see oa 
massive increase in the amount of aircraft, or I predict 
in my own view, a large increase in the amount of aircraft 
that will be taking place during summer. 





As you're aware, many of the 
| 
seismic operations, many of the oil exploration operations 


taking place in the delta occur in winter. During 
winter, the numbers--there are no migratory birds in the 
delta. We are faced with the proposals to construct 
three gas plants; we are faced with the proposal to 
undertake pipelining operations in the delta during the 
summer. This will obviously increase the number of | 
Aireratt, 11 my Opinion. | 
Q But how many, Mr. spel tare 
You know two is a massive increase over one, and if | 
you're going to determine, surely, the effect on wildraeen 
you should, from what you know of these developments, | 
be able to make a pretty good estimate of how many | 
aircraft are going to be flying to Shingle Point in 
September of 1980. 
A Well, unfortunately, sir, 
with regards to the gas development plants, and to the 


cross-delta alternatives, or sorry, the cross-delta | 
construction, the number of aircraft and the number of | 
| 
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1 trips Nasametebeen identified. Again I say, I am == TI 
| | 
2] suspect they're going to increase quite significantly. 
| | 
4 


the case, that you're concerned about significant increases, 


| 
but you can't offer any forecast as to the sizes of | 





| Q Then Mr. Speller, is this 
| 
| 


aircraft which will be increasing in number in the north; 
7 | WhEtner ney re turbo or jet or propellor or helicopter; 
om the times of the year when the greatest use will occur; 


i) or the trequency of flights from any particular, point te 





| 
10 | any other particular point? 
: 
ae | A Can say that. that 
i 
l ; : 4 . 
12) information is not available, consequently I do not know 
| 


13 | those particulars. 





Q The best you can do on 





is | aircraft is what anyone who has been to this Inquiry 


16; can do, is say there are going to be a lot of aircraft 


17 | flying around while these developments are going on? | 
13 | A Chae SS Connect, | 
19 | Q And do you have any evidence, 
29 | sir,that whatever this number of aircraft and flights | 
2l1]) are going to be, that the effect of that activity will | 
ee reduce the wildlife population? | 
23 | A I have the concern that | 
24 | with the number -- with an increase in the number of 


| 
| 
25 aircraft that will take place, it will involve a number, | 
26 | a large number of pilots that are inexperienced in the | 
27 | north, flying in weather conditions that are often less 

28 | that optimal. There is the concern that the birds, 

29 especially waterfowl, especially during nesting and 


brood- : 
20 | rearing periods, that these birds will be subjected to an 


| 
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increased amount of disturbance from aircraft. 

Q Yes sir, and have you any 
evidence that the aircraft activities, the number and 


height of which you don't know, will reduce the wildlife, 


| 
population? 


A We know the following -- 


with regards to waterfowl: that is, if waterfowl are 


harassed, at an increasing frequency, in other words, 





birds are forced to leave their nests, or are frightened} 
sorry, then there is a possiblity, a very good possibility, 
that aerial predators, such as jregers, and gulls, will | 
have increasing opportunity, to, raid the nests of those | 
birds. Also, there is the potential that the energy 
canes of the birds would be used up during their 
flight responses, and as such, one might see 
an increase in the amount of nest abandcnment. 

Q Yes sir, but those are 
really only apprehensions. You have -- 

| A het “s correct. 
QO -- you have nothing to 


| 
show this Inquiry to demonstrate that your apprehensions' 


will occur, and that aircraft activity will reduce any 


| 

| 

| 

of the wildlife population. | 
A‘ I am basing my concerns 
on the concerns and information provided to me by | 
individuals such as Dr. Tom Barry, another research | 
scientist who has spent long periods in the Arctic, as 


well as other biologists who have observed that when 





Migratory birds are frightened from-their nests by 
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igher 


aircraft, that these birds are susceptible to ? i degree 


of -- the eggs of these birds are susceptible to a 
higher degree of predation. 

Q Well sir, in your day to 
day activites, have you seen any reports providing any 
evidence by way of percentages or numbers in reduction 
of wildlife population because of aircraft activity? 

A No sir, Il am not familiar 
with any particular report. 

Q And have you seen any 
reports, either by way of numbers or percentages, 
to the effect that aircraft activity will induce wildlif 


species to change their habitat? 





A Wildlife species? 

QO Less 

A To change their habitat‘ 

Q Nes. 
A Certainly there are reports 


indicating local ‘shifts, but as for changes in habitat, 
no, i. Cannot tell: 
Q Alt Tight, Now sir, your 


second concern had to do with oil spills. 


A Yes 

Q And you don't relate that 
in any way to pipeline -- to the natural gas pipeline 
construction do you? 

A ido, Sir, in relation <o 


the fact that large quantities of fuel will be required 
for the operation of construction equipment, etc., and 


that there is the risk of a fuel spill, a large fuel 
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Ingiis, Speller 
Cross-Exam by Gibbs 


spit; anvareas such as Shallow Bay. 


Q And are you able to 
quantify that risk? | 

A No Gir, L-am Not. | 

Q Have you made comparisons 


with any other pipeline construction activities to 


determine the likelihood of spills of those toxic 


materials? 
A The only pipeline operatioks 
of which I would wish to use Pat Combai tean would be the | 
Alyeska Pipeline, and I do not have such facts at my | 
disposal. | 
Q So again, like the eae 


that's sort of personalapprehension of something that 


might happen? 


A That's correct, Sir. 


The threat exists. 


Q Oh yes, sir, and the 





threat exists by three tanks, I'm told, that are outside 
| 
of town here, that haven't burst yet. Just because | 


something's there it's a threat, isn'S Le? 
| 


| 


PN That's Correct. 


Q But that 2s of ne 





assistance in determing the likelihood of it causing 


damage. 


PN That's Correct. 


Q Now sir, you expressed 


concern about the workmen, and the effect they're going 
to have on your wildlife. Have you been on any of 


the Arctic drillsites, during the course of drilling 
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Inglis, Speller 
Cross-Exam by Gibbs 


r= Ro ole ligt! A 

A Yes sir. 

Q And have you seen any of 
those workmen going out in this Arctic weather to do 
hunting or Lashing? 

A Oo Leoeione Sit. enews 
indicated in my report, inclement weather conditions, 
and frankly the lack of large numbers of waterfowl 
which usually attract people, the lack of visible 
vegetation, and also the fact that these workmen are | 
working oftentimes very long shifts, that they do not 
demonstrate any great concern with their surroundings, 
and this has also been seen in Alaska, I believe. 

Q Then can't you eee tieetsca| 

who 


that to the workmen/are going to be constructing the 


natural gas pipeline in the winter conditions and 





conclude that they're not going to have much of a 
menacing effect? 
the : 
A As far as/sconstruction 
Operations in the wintertime, and the movements of 
workmen in winter, I would agree. However, we are | 
faced with the pipelining operations that are going to 


take place during summer in the delta. 





24 | QO Well that's those bad 


guys, Arctic Gas, but the winter operations you're not 


| concerned with at all? 
d A Certainly, the amount 
28 | of disturbance would be significantly less in the delta 
29 | regions during winter operations. 


cae Q Then sir, you express some 


| 
| | 
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concern atthe increase in’ population in*Inuvik, by 
reason of the operations personnel, which would be 
located here for pipeline operations? 

A That's correct. 

QO Have you calculated the 
numbers of people who will be resident in Inuvik, when 
the pipeline is in operation? 

A Are you referring 


specifically here to those -- just to those individuals 


that are associated with the pipeline company per se, 


or are you Speaking of all the suppliers that are involv 


with the pipeline in support of it? 

Q Weldy tlete"sistartowith 
the pipeline. How many permanent residents are these 
pipelines going to have, either Foothills or Arctic 
Gas. 

A That information -- there 
is no specific information to my knowledge on that. 

Q What suppliers are you 
going to see located in Inuvik, to assist or to supply 
during operations and maintenance of the pipeline? 

A Well, certainly I think 
one could expect that there would be an increased 
number of residents associated with fuel supplies for 
pipelines, catering operations, trucking and supply 
transport operations, aircraft operations. 

Q You understand that I 
restricted it to operations and maintenance, not 
construction? 


A Yes, é6éven -- well, even 
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Hii tne Operation of the pipelgne, as. F2e* Tl belteve 


that certain numbers of suppliers will be required for 


the operation of that pipeline, or will be associated 
WERE « | 

O And from what source do 
youkget thatebelief, Mr. Speller? 


A I think that we're looking | 





ab not only the -- i'm thinking" afeds “such “ac -in 


very 
thirty years a/large expansion in petroleum 


Alberta, where one has seen over the past twenty or | 
exploration, petroleum development; and in association 
with that we have seen large expansions in companies | 
that are associated with these sort of operations. One 
im (particular tstvcksim my mind, and’ this”is “the pecpre 
or suppliers of drilling muds, for instance. Now that 
is a supplier or a supply business that is associated 
with petroleum exploration and operation. ! 
I see another one are SYS | 
that! anevanvolved> particularly with the control of | 
wild wells, where these are service companies to larger 
companies such as the developers such as Imperial Oil, 
or Gulf, or whichever. So I am, in my mind, projecting | 
that within the construction of any pipeline, and the 
operation Of any pipeline, that it's not only those 
companies that are directly employed by that company, 
but it's certainly the additional suppliers as Pate etey 
as transportation individuals, that will be residing here 


| 


in this town. 





Q Have you any numbers to 


put forward, why we have forecast -- 


} 

i | 
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Cross-Exam by Gibbs 


A No sues I think peewee 


evident last night that there is a lack of information on 
this topve. 


Q Then you're concerned with) 


the activities of tourists and recreation, and people 





seeking recreation. 
A Yes sir. | 
Q What do you advocate in | 
order to control the effect that these kind of people | 
will have on the wildlife? 
A As I indicated in my 
testimony, I believe that some more stricter enforcement 
75 going to be required “is One topic; but more aeoeeantl: 
I think some additional studies are going to be required 
on management aspects of wildlife, with people in this: | 
area. This may involve the establishment of wildlife 
areas, the controls of the activities of people in these 
areas, the controls of hunting, fishing; where you can | 


hunt, where you can fish; the number of each species, 


or the bag limit, shall we say, of each species that 


QO Well, that's the same 


could be taken. - 
kind of control that exist in more popular parts of | 
| 


Canada. 
A That's correct ‘sir. We ad 
I think we're looking -- must look towards this problem 
Q And that would allay | 


your alarm about the depredation these people might hav 


on the wildlife? 


eee? 


A Yes sir. I'm expressing 
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Cross-Exam by Gibbs 


a concern that it's time that we look to the future, 


and these future problems. 


QO Have you made any comparisons 


about the effect on wildlife of tourist and recreational | 





activities in other parts of Canada? 


A The estimates, thefinformation 


and I am using the judgements that I am making, are 


and ‘said, In an average year into this area there are 


10,000 tourists, 1,000 of which are hunters and fishermen, 


| 
| 


| 
| 


| 


7 || | 
: based on the activities of organizations such as the | 
| Canadian Wildlife Service, in the Prairie provinces, | 
10 where considerable effort is taken each year to assess | 
LL, the amount of producing birds, to control bag limits 
12 and to, where possible, buy land in order to encodeaee | 
7 the -- maintain the reproductive level of migratory 
ie birds. 
a Q Yes sir, but have you 
16 taken any area -- for example west of Prince George, 








59 A No sir I have not undertakpn 
53 any particular. | 
24, Q So again, what you're 
- expressing to this Inquiry is an apprehension? 
oat A het S Orrecty. Sie. | 
a Q Then, Mr. Speller, can | 
sf I sum up your evidence this way, that you are aPPEnG ae 
v0 | of what might happen by reason of aircraft and people | 
| in the north, but you have no evidence or statistics to | 

| 


200 of which exceed the limit." There must be such 
statistics available that you could extrapolate. Have 


you done anything like that? 


i 
| 
i 
| 
| 


| 
| 
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Inglis, Spelier 

Cross-Exam by Gibbs 
put before the Commission to quantify your apprehensi 

A iPajidke to qualify that 
by providing one statement, in that I think we have -- 
as you look back in histary we can see the development 
of North America across the prairie provinces, we can 
see what changes have occurred in the distribution of 
populations of wildlife. We are fully aware of the 
requirements for management that exist today. We are 
looking at the development of a new era -- a new area 
of North America: the north. I think we share with 
our colleagues in Alaska, as well, the concern for the 
fuLuseyprotectionsesf wildlife; and its)-= and iaweontin 
and a greater managment control of wildlife in respon 
to development of the. country. 

Q Well, I share your conce 
too, sir, but I thought you were produced here to pres 

hard 

somefevidence or some comparisons so that some quantif 
cation could take place, but you're not in a position 
to do thate 

A Obviously, sir, I am here 
to tay jana give an accumulative impact in the delta 
I have attempted to take five different operations -- 
or six different operations here into account. One mu 


realize that these developments -- these proposals -- 


or instance the Inuvik-Tuktoyaktuk Highway is still in 


very preliminary planning stages, where something like 


the Mackenzie Delta is very far along the track. I'm 


ons ? 
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ent 
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five 


st 


; c 
looking ten to fifteen years ene naires, P'm “trying Aco 


take my experience in the north, with those of many others, 
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some aver, pitiey are abiiin ‘different stages of eee 
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Inglis, Speller 
Cross-Exam by Gibbs 
| 


and to bring to the Commission's attention the types 
of concerns that one can see, project. 
QO PO eae rite 
Mie Inu ie, Willd “you “Curt "Lo page. Sr or 
your evidence where you have the Arctic Gas borrow 
r2quirements? 


MR. GOUDGE: I wonder sir, 


| 
| 
| 
| 
if this might be an appropriate place to break for Lunch? 
tt's 12:30 and Mr. Gibbs appears to moving “from Dr. 
Speller to Mr. Tris’ | 
THE COMMISSIONER: All right. 
Maybe you people would -- I gather some of you want to | 
get the plane tonight, is that on the cards? If it 
rot don tine COMmimg= back Carly. “na ere ssn’ t, 1a | 
just as soon not work that hard this afternoon. What's | 
the picture? 

MR. GOUDGE: Perhaps we could 

just huddle momentarily. 
THE COMMISSIONER: Go ahead. | 
MR. GOUDGE: I think,sir, it'd 
be satisfactory if we came back at 2:00. | 
THE "COMMTSSTONER'S Two or chocks 
all right. | 
(PROCEEDINGS ADJOURNED AT 12:30 Peo") | 
(PROCEEDINGS RESUMED AT 2:00 P.M.) | 
THE COMMISSIONER: Well, we'll 
come to order ladies and gentlemen. Mr. Gibbs? | 


MR. GIBBS: Mr. Inglis, did yo 


make any attempt to do your own calculations of Arctic 





Gas cross-delta gravel requirements? 


————S— 
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WITNESS INGLIS: 4, 
, e { 
Q If the Arctic Gas project | 


required to fill the trench where they were doing winter| 
construction on the Alaska supply line, ie he ae ee ee 


do you know how much that would increase their | 
requirments? | 

A Provo uo cahch, the. first | 
part of your question, can you repeat that? 


Q Well, maybe I can put it 


this way. I have here the direct evidence of the 


officials of the State of Alaska before the Federal 
Power Commission. In one place, they refer to ditch 
material; and) say that -- talking, about,1975, this is 
a witness called C.H. Hampton, and he says, 
"During November 1975, the weather was unseasonably 
cold, and this caused problems at points along 
the pipeline. Ditch spoil and water that had 
accumulated in the-ditch bottom became 


frozen. Previously stockpiled bedding and 


padding material had to blasted to loosen it 
sufficiently to permit loading and hauling to 

the ditch. Consequently, backfill material 

Went auto the ditch in frozen. chunks... Thais 
prevented proper placement of the pipe, and 
Compaction of the backfill... Therefore certain 
sections of the line are out of conformity 

with specifications and will be removed from 

the ditch and re-installed when weather conditions 


Perrine the Soring of, 1976,” 


So that if those are the kind of conditions that prevail 
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in the North Slope, it would appear that Arctic Gas may 
have to use bore material for its entire ditch along the 


North Slope. Have you made any calculation on the 


increase inPOFTOWpaterial required for that purpose? 


A No I haven't. 


Q Your concern, Sir,with the 





sid asi _ borrow 
activities of transportation if material has to 


come from some custancé Co-be used in industrial | 
operation? | | 

ya I'm not necessarily | 
concerned about it. I pointed out as one of the 


realities that-are involved in gravel extraction at | 





the present time, that long haul distances are involved 
for some operations, and mee undoubtedly this will be 
the case in other operations. It may or may not be 
their concern, depending on the conditionSin which it 
is done. 

Q I thought I detected a 
note of disapproval when you spoke of the Imperial Oil - 


GOLrow waterial from Sedgewick in the 


Shell plan to brin 
BritishM ountains. 
A If the material were 
brought across the Yukon coastal plains, 32 miles during 
the winter months on specially constructed sleighs, 
using ice roads or snow roads, then the case could be 


made that this work would have little environmental 


impact, so therefore it may not be a major concern. 


From the details of the project that I have, it would 


seem to mé that sooner or later an all-weather road 


would have to be constructed, and that summer operations 
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Inglis, Spelle: 


Cross-Exam by Gibks 


would be involved, and that this therefore may well 


become a concern. Without the details of the operation 


it's very hard to determine whether or not there is 


reason for concern. I merely pointed out some of 


| 


the factors that would have to be taken into consideration 


in reviewing a proposal for this type ofidevelopment. 
Q ft “s- your view thats id 


there were summer movement of large volumes of borrow 


materials, some type of permanent road would have to be 


constructed. 

A If materials were to be 
hauled from Mount Sedgewick across the coastal plains 
in summer months, then a permanent road would have to 
be constructed. 

0 Well, can I read you a 
paragraph from Arctic Gas Exhibit 452, called “Consol- 
dated Filing, And Third -Amendment To Applications”, 
it's under the yellow tab"Geotechnical) that's at page 
28 and this paragraph appears. 

It's under the yellow tab 
"Geotechnical", at page 28. This paragraph: 

"No granular material exists along the Mackenzie 
Delta portion of the Alaska supply lateral 
between pipeline miles 319 and 372." 
That “s-the Last *paragraph*on the page; and I calculate 
thatMat’ss' miles 
iemniar Fox the pipeline and ancillary 
facilities in this area will have to be hauled 
some distance by barge or land, from granular 


deposits on the east and west ‘sides of the delta. 


| 
| 


: 
| 
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Cross-Exam by Gibbs 
DO you see that? 
A eee wit. Sas 
Q And in your review do you 


| 


foresee the need for a permanent road to haul that borrow 


FOr 
material from the east and west sides Of the delta/ that | 


53 miles? 

A Assuming i eee 5 
was available for this project on the east and west 
sides of the delta, in the winter months probably a 
conventional ice and snow roads could be used to haul 
material; in the summer months some insulation would 
have "eo "be “provided “for a “tant road, i: LErucks were £6 
besused sone =~" ir "boundaries were fo bé ceed then 
if that's part of the proposal “then possibliy roads 
may not be involved. 

QO Youre aware, sir’ that 
certainly at least the water portions of the cross-delta 
are scheduled for summer construction? 

A it don’t know the ‘details 
of the proposed construction, no. 

THE COMMISSIONER: The crossing 
of Shallow Bay is to be carried out in the Summertime. 

A. I see. 

MR. GIBBS: Have you pinpointed 
any sources of gravel and determined how that gravel 
would be transported for the Shallow Bay crossing? 

A Not specifically for 
that project, although other offshore activities involving 
gravel are conducted using barges and dredging and | 
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Cross-Exam by Gibbs 


Q Well, aren't you, igoing,,to 
have to have one of two things, or maybe both. A 
semipermanent or permanent road, plus loading fe atte 
Eor pthe harges; | 

A inephe,case,of truck 
hauling in the summer months, a semi~permanent 
head may. ebé srequined} -Certamily; «ht'hs very difficult 


to say. Some operators at the moment are stockpiling 





gravel offshore,for example, on the spit and Garry Island 
Granular material from Yaya Lakes has stockpiled there. | 
In the summer months this is taken onto barges and roved 
to the site where it's required for sandbags, or for | 
whatever other purpose. So, I can't say that in this 
specific operation, that this work couldn't be done, 

and therefore that permanent barge pads would have to 

be constructed. 

QO fave you any knowledge or 
made any assessment of the amount ot Se Oy weal ah which | 
will be required as backfill in the Shallow Bay crossing, 
by Arctic Gas? 

A Noy Atenaven bi. 

0) You have-not. ,. Have. you 
made any calculation as to the size of the trench which 
May exist in the Shallow Bay crossing and have to be 
filled with backfill | 
A Me», i'l ehaventt. | 
QO Do you know anything about | 
how Arctic Gas proposes to excavate the trench in | 


Shallow Bay crossing? 
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Q Would it be within your 
knowledge sto, expect that for buoyancy control, if for 
no other reason, that gravel will be required in the 
trench in the Shallow Bay crossing? 


MR. MARSHALL: Well, this 
his 
witness is a biologist by/C.V.,sir. It seems to me | 
| 


Mree Gibbs igiackuing «him, to .qoo .outsmde, of) his: area. | 


MR. GIBBS: Well, as a biologist 


he came along and gave his full evidence on borrow | 


materiad. | 
MR. MARSHALL: I will deal with: 
| 


that, latex. 
WLINESS® INGLIS: The fact of 
the matter sir, is that I have not reviewed the 
engineering proposal presented by Arctic Gas, and 
therefore I am not competent to discuss engineering. 
What I am involved in is assessing the supply and 
demand of granular material for projects in the delta 
Ace and I'll comment on that. I can only make Pe 
assumptions about what will be required in the Shallow | 


Bay area. It may well be that gravel is required, 


and I know that .asmall quantity of granular material 
was identified in the Arctic Gas submission for backfill}. 





MR. GLBBS: 
Q In identifying the 
| 
borrow ; ’ | 
supply and demand for” material in the delta area 


then you have taken as your demand figures those figures| 
which have been contained in submissions to Indian 
Affairs? 

A That*s correct, and I've 


noted in my presentation that these’are only partial 


! 
| 
| 
| 
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estimates, that the major += perhaps the major portion 
of the ultimate demand, that is for trench backfill, 
and for bemconstruction have not béen provided, ee 
have not ‘been provided formMthosé*aitems) } 

O Have you taken any steps 
or have you any underway to ascertain of your own 
estimate, what the gravel materials will be? 

A Without knowing the 


design features of that crossing, it's entirely 


impossilbe to even speculate on what those requirements 


might be. What the trench conformation is, what the 
berm configuration will be; until that type of 
detailed information is provided, we certainly can't 
make estimates. It would be unreasonable to make such 
estimates based on material we have at present. 

) 

aa you have all of the 
Arctic Gas material that's been filed before this 
Timmins es tinceluding the very recent volume that I 
read from? 


A Tha ter vebt. 


Q And you have not been 


able to find anywhere in that material) sufficient 


independent estimates of gravel demand? 
A The material may exist, 
but I haven't attempted to assess the requirement, no. 


Piw waLwey (-— 


detail as to cross-delta design to enable you to make 
| 

| 

THE COMMISSIONER: You simply | 


adopted those figures. 
| 
A That"s right. That's what 
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we have to -- we thought that that was the best 
available information at the time that we were compiling 


| 
SULLbistt | 


| 
MR SGIBBS* /fALleriehtdsir, back | 


| 
* . | 
to my other question. Are you in the process of or do | 
| 
| 
you intend to make your own independent assessment of 
what the gravel material requirements will be? 


5 Le canst 
A “Ar eaY 


what approach the 

départment will®take.  “I' haven!t«been asked specifically! 
toedoethis work; and P can't forecast whether this will | 
be dene or not, | 
QO Then “alT thatvey6a can of fet 
by way of estimates of demand are totals of numbers | 


which have been presented to Indian Affairs by applicants? 

A ThatWs ttheebasieméen which | 
I'm working at the moment. 

MR. GIBBS: Those are all my 
questions, sir. 

MR. MARSHALL: I understood | 
LI was in the usual batting order HRExePionilasts Or. 
Gibbs had asked if he might go first. | 

THE COMMISSIONER: Well, then | 
Mr. Gibbs will be certain of getting on the~plane. | 

MR. MARSHALL: I guess that's 
thecway 1tegqoesesiryverhe' snot bookedloutvtonight. 

THE .COMMOSSIONER: “ALL Etght, 
who's next? 

MR. EVANS: That would then 


| 
| 
| 
| 
| 
| 
| 
make me next, I believe, Mr. Commissioner. | 
CROSS-EXAMINATION BY MR. EVANS: 
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Cross-Exam by Evans 

€ Now Dr. Speller, on page 
16 of your prepared testimony, you referred to the 
possibility of affording wildlife protection through 
notam regulations or regulations under the Canada 
Shipping Act. I wonder if you could provide us with 
more detail and insight into what inter-agency processes 
would be involved to get such regulations established. 

WITNESS SPELLER: You mean as 
Tt see it,in.terms of the biclogical aspects involved 


in establishing a notam? 


QO Yes. 
A I think what we're looking 
at here 1s certainly the corridor -- a corridor system 


first off, a corridor system that has been recommended 
by many of the applicants involved with development in 
the Peng ences region, pardon me. I think we're 
looking ec ,Clevation restricesons: on eairerart, anda = 
think we're looking at these regulations being 
established in relation to the distribution, movements, 
and in some cases, productivity of species from one 
year to the next, as the delta developments proceed, 
whichever they may be. Those are some of the issues 
that would be involved in establishing notams as I see Let 
Q Well, how would you 


propose to enforce these? Would they be enforced ky the’! 
Week Otiicers, or would wildlife officers have the 
power tOenforce them? 

A As I understand it, the 


| 
notam -- the way the system operates in southern Canada, | 


the Ministry of Transport would be responsible for | 
| 
| 
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regulating the activities of aircraft, according to the 


jurisdictions of that notam. 


Q Well how about -- : 
A Now, I imagine there's | 
several ways. For instance, we know that on the outer | 
edges of the delta, during summer -- we are told that | 


we will probably have large operations PY Arctic Gas, 
for instance, nina PoE ee = CONS~rUCtIng 4 pipeline 
across the delta. We're going to see very large 
communication centers perhaps, established at each of 
the three gas plants. During May and June we're looking | 
at extremely foggy conditions , variable conditions in 
weather, For instance, if that nNOtam -- and we're also 
dealing with the fact that especially on the outer regions 
of the delta, around Niglintgat, and around Taglu, we're! 
dealing with nesting migratory birds. If a notam was 
established in the areas where these birds are breeding, 
and perhaps in a three or four mile radius around, 
IndiGating, thet aircrartt shall maintain an altitude of 
feet 
1,250/ then communicatiom between Inuvik, where planes | 
are likely to be taking off, and between their destinatidn 


sites, which would be helicopters and aircraft flying 


| 
of course out to these development areas, the communication 


| 
\ 


centers between these, between MOT and individuals or 
personnel, and between company personnel, the ceiling 
would be noted at the proposed landing site. 

Lim tiietaAleoratt or that. pavor 
did take off, and he did break those regulations, then, 


| 
| 
| 
| 
in my opinion, the Ministry of Transport officer would | 
, 
have sufficient evidence on his hands in order to take | 

| 

| 
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the appropriate action necessary, that is perhaps lega 
action. 

Q Well how about other kinds 
of legislation and regulations that aren't generally 
considered to be wildlife oriented? You mentioned I 
think the Canada Shipping Act. I'm sure there are many 
others. Would you propose that these be enforced by the 
wildlife personnel? 

A No. What I'm Looking ©£or 
here is, aS I stated in my brief, I'm looking for the 
regulation of -- or the protection of migratory birds. 

I want to see the protection of migratory birds 

established under regulations, air regulations, air | 
traffice regulations rather than what might be loosely | 
termed as the environmental regulations under which birds 
are protected now. | 

In other words, recommendations 
that are produced by the Canadian Wildlife Service, | 
shall we say, in a migratory bird sanctuary permit. fe 


you realize, the migratory bird sanctuary regulations 






control the habitat of the bird, but they do not control 
the activities, or they do not have any control over 
thevactivaties. of aircrart. 

Similarly, land use regulations). 
Recommendations are given to companies, you know, 

altitudes, 

maintain certain controls and/ but again that's -- that 
legislation I don't believe is as strong as it might 
be if it were established under air regulations, 


controlling a pilot. So that is my philosophy involved 
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| QO So in other words, you're 


proposing that we make fuller use of the existing 


| 

| legislation =— 

| A nuke hey aa 

| @) =— seqislation that is 

| not necessarily wildlife oriented. 

: A At this time, right. I'm 

| just suggesting that we introduce the protection of 
wildlife under existing air regulations. 

Q Now, I asked the question 
before, and I'm not sure that I understood your answer. 
Would you propose that wildlife officersbe given the 
power to enforce these other regulations, or not? 

A Sir, L'm not an expert on 
whether the Ministry of Transport can engage wildlife 


biologists to work as =-- on the jurisdiction of their 


understand it now, it would be at least have to involve | 


| 
| 
regulations, I'm sorry. It seems to me that as I 
| Ministry of Transport personnel. 


Q As well. 
A Well obviously, as the 
law exists now, the Ministry of Transport -- whether 


you can bring wildlife people in to assist in the 
| functioning of that legislation, I don't know. 


Q Well, do you know of 





any specific cases where regulations of an agency not 
directly interestedin wildlife have been used to protect 
wildlife or wildlife habitat? 

i A Would you repeat that 


again, please? 
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specific cases where regulations of an agency not 


directly interested in wildlife have been used to 


| 
Q Yes. Do you know of any | 


effectively protect wildlife or wildlife habitat? 


don't know, he 
Ly thinkin tS ia 


consideration. 


to answer that 


Regulations -- 


concerned with 


certainly are, 


A Wella p= 


THE COMMISSIONER: Well if you 





is suggesting it be done in this instance, 


suggestion that deserves the most serious 





A I'm a little hesitant 


question. For instance, the Land Use 


| 
THE COMMISSIONER: Well, endvins 
wildlife, arent' they? ! 
A Dat. sao w they 


in) Gt aba SORLt Snot oe 6 Cans, put 


| 
| 
| 
| 
| 


bhadeawlacssweanwexanple. )No,,dsscan't think..of any aight now. 


MR. EVANS: Okay. 


appeared as a witness before this Inquiry, he was asked 


whether there were any negotiations underway between 


| 
| 
Now, I believe when Dr. Gunn 
| 
| 
| 


which 


the pipeline company/I assume is Canadian Arctic Gas, 


and the government with respect to the establishment 


of air corridors. He wasn't able to answer that questign, 


not surprisingly, I think; it wasn't something he was 


involved in. 


negotiations are under way? 


IE psconcuncoawith Dr.,.Gunn. 


I wonder if you would know whether these 


A I'm sorry, I do not know. 


@) With respect to specific 
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legislation, what initiatives do you think could be 


taken under the Canada Wildlife Act to meet some of 


| 
| 
| 
| 
| 
the potential problems which would arise in the delta 
with respect to disturbance of wildlife? | 
A pome. Of the controls that 
Oné might =—— first of all =-- you must realize that the 
Canada Wildlife Act is a coordination between the | 
Department of the Environment, and any provincial body | 
or Territorial body that may be involved. I should also'| 
point out that regulations have not been established 
under the Canada Wildlife Act. So at this time, we do | 


not know what types of powers would be under that Act; 


and second of all, we do not know the types of regulations 





and types of agreements that could occur between a 
B 
provincial body and the Department of Environment or 


in the case of the Northwest Territories, it would be 
| 
| 


and the Department of Environment; and also -- excuse | 


between the Department of Indian and Northern Affairg5 


me, and also involving the Territorial Government as well. 
Q Now in your prepared | 
testimony, you've mentioned the need to protect critical 


wildlife habitat, which falls outside of migratory 


bird sanctuaries. Is there any possibility that this 





could be accomplished through the Territorial Land Act, 
or the Land Use Regulations? 

A Well, at this time, the 
Territorial Lands Act, and the Lands Regulations, if 
and when a seismic operation does take place in a 
critical wildlife area, perhaps we should use the area 


around Harry Channel as a good example, because we have 
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| 


large populations of swans moving in about that area. 
Certainly the Land Use -- when these seismic operations : 
did appear within the Land Use Advisory Committee, there 


were specific recommendations made to the Department 


of Indian Affairs, discussing special conditions that 


that area was well protected. 


0 Under Section 21 of one 


| 
| 
were required in order to ensure that the habitat in | 
| 
| 
| 
| 
page of the Territorial Lands Act, allows terms and | 

| 
conditions to be established on a permit, to protect 
wildlife habitat. Do you know of other existing 


legislation that might be applied directly or indirectly 


to protect wildlife or wildlife habitat? 


A I suspect that under the 


Arctic Waters Pollution Frevention Act, that there could 
| 
be conditions to protect wildlife incorporated in the 





environmental conditions attached to a drial bine authority | 
for offshore drilling. That's another example where it | 
could be used. I'm not Saying right now that there have | 
been any specific examples written into legislation, but 
there is an opportunity there, if the situation arose. 


Q Now, with respect to the 


Migratory Birds Treaty Act and regulations, is there any 


hunting seasons and bag limits, the protection of habitat 
within sanctuaries? Do you see any other possibilities 
under that Act and regulations for protecting wildlife? 

A Well, in essence, Migratory 
Birds Sanctuary regulations have extreme power to control 


| 
| 
| 
possibility of using it beyond the scope of establishing 
the activities of singular or groups of human beings or 


: 


Kaisa o2 Tawo" omorst%9 eve adoitefupex 













toes 


pets ted? tuods at orivom answe 40 anol +e Luau 


arrolsexsqo" oimars2 seodt calle - eeu basd sibs sikie $239 


ae inet 


isa 
+yemiisqed ont oF absm. auolsiebnammose meee see 


ert Lateran yrosivbA 920 brie ad alddiw 1s 


4sd3 enolsibaos istosqe priaeuoe tt 2426234 aeibat 20 
at totided sd4 jeds savers ot torr mz be1trupe * 219 


_patostory Ifew esw sete jer? 


ano to L$ moisoe9 yore Q 
hes nirzre? awolin ,7oA Bbasd feirosixzs? eft Yo epad 
gogg013 OF .Jimisq & 40 benetidsses sd od enoisibaos 
imitekixe reito to wordt voy OF tatided stifoiiw 
yignaszibni to ylsosaL5 bsitaqgs od. tnoim seds noistefletpst 
ese4ided otiibliw 10 STLLOitwW 45533010 67 
Bfuoo syed? t4dy .t0A motsnsves noisulfed aeiet6W of3otA 
sit ni bass voqueont sithltw soesorwW OF enoLisitbnaos od 


Psirousvea vpailiixve & oF Sedos726 a20n0i 3 LbnioD lssrenmorl vas 
++ osertw olamexs 19hJOMe = rai! .eatiliazbh saodetto tot 
aved exad? sed2 won 2nef entyee you mr ,.beeu ad bivos 


sod ,noisaleipsl | ini assrtlaw saeiqgmexe sitroeqa yite need 


-eg0rs notjeudtie snd 3: .9tedt yitausteggo os 2t axed? 


poh 


sie of Soeqgeot dirw ,wor 0 
vis stent ai ,ancoi2s&.vpet bain IDA YSeexT Bbatd yiotsiIpiM 
onideiideyes to sqoue eit baoyed +L pnhieu to gsilidiasog 
tstiden to nottustozg ect .etimil psd boas eaceses paisaun 
aersili dieeog redjo yns 9ge voy od Tao h1susoAse nidsiw 


Catitbliw pakdonsdorq 102 anoitsiuess baa "god Jad xobiu | 


; yi Wali 
VIotsIpiM ,sonsess Mt Liew A 7 sass wae, 


o apntad nese 30 aquoxp 10  aalut 











19669 

Inglis, Speller 

Cross-Exam by Evans 
any type of activity, in the interests of preserving and | 
protecting the species which occur within the boundaries | 
ofuthe Migratory Bird Sanctuary. In other words,’ the 
Canadian Wildlife Service has the power to control the | 
operations of vehicles, the numbers of vehicles, the 
types of vehicles, it even has the opportunity -- it has 
the ability to control the numbers of people and the 
activities of people in the areas where people go, even 


within a migratory bird sanctuary. It even has the righ 
and I believe there's one case, to absolutely aa 


human activities within a migratory bird sanctuary. 


is I believe on the gannet colonies on Bonaventure Island. 
The power exists there. 
Q Well I was thinking more of 
areas outside of sanctuaries. | 
A No, well the Migratory Bird 
Sanctuary regulations refer to the sanctuary. | 
Q I'm not as familiar as you 
with these regulations. Are there other regulations 
under the -- I would have thought there were other 
regulations under the Act, that might be applied. 


A Not to the degree of cours 


that -- well this is why we have the Territorial Land 


en 


Wse regulations, becatise fhese fll “that gap; “tHe 


requirement there to protect the habitat of wildlife, 
fisheries, etc., that were outside of special areas like 
this | 
QO How about other Acts? Were 
there particular provisions in some of the other related 


legislation that would apply, that you can discuss? 
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there's 
A Yes,/of course, the Fish 
and Game Act. I'm afraid I'm not as familiar with the 


powers that can or cannot be applied under that piece 
of Legislation, I'm not’ as familiar, with it. 

Q Well how about -- 

A For instance, I do know 
that there are game reserves established, and at which— 
in the Territories share, and there are regulations on 


the carrying of firearms, in those regulations. I'm 


| 
thinking here of the sealion game sanctuary, but again 
I'm rather hesitant to discuss the strengths of any 
legislation in regards to protecting wildlife in such | 
areas, or other areas in the north. | 


QO Well, how about the Canada 





Fisheries Act, and regulations thereunder? | 
A Well, there of course, 


there you're dealing with fisheries, and you're dealing > 


with sea mammals, right, but you know, that's not 
dealing with land mammals, and that's not dealing with 
migratory birds. 

Q No bue) Section, 33 Gf 7bnae 
Act’deals with pollution, I believe, and I would have 
thought that would have quite an effect on waterfowl. 

A Yes, but I believe it 
deals with fish in the water. There is section under 
the Migratory Birds Convention Act where it says ~~ 
refers to that it is illegal to pollute waterswith oil, 
you know but this is legislation that's after the fact, 
more than before the fact. This, I think, is the 


significance of the Territorial Lands Act and the 
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Territorial Land Use regulations and the Canada Migratory 
Bird regulations, that conditions can be established to 
protect wildlife habitat or wildlife populations, before 
a development goes in; whereas unfortunately many other 
pieces of legislation are after the fact. 

QO So, there appear to be 
a lot of different Acts and regulations that could 
potentially be used to control damage to wildlife in 
the delta. 

A Yes. 

Q Is the Department of India 


and Northern Affairs working on any masterplan to 


4 and : 
coordinate these, coordinate management protection 


of species in the delta? 


A I am not aware of any | 
masterplan that the Department of Indian and Northern 


Affairs is organizing. 





Q Is that a concern of yours, 
| 
to coordinate all of this? 


A Well as I -- yes, it is, | 
I think that the -- with regards to protection of wildlife 
from 
/fuel spills, aircraft, people, that obviously the 


cooperation of industry, the cooperation of government, 


cooperation of communities is going to be required in 
order to develop the types and pieces of legislation 

that will be required in order to preserve and protect 
the interests of wildlife in this area, over the long 


term. 


Q Well do you think that yo 


should be working on such a masterplan? 
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A Hy hankechat acy As iamey 





yes. I believe I indicated that in my testimony. 


Q Okay. There are a couple 


of things in your prepared testimony that I'd like you 


| 
to clarify. Now, on page 4 you say, for the record, 
"the developments which I wish to include are," and then 
you list seven of them, the first of which is the | 
Mackenzie Valley Pipeline. Now, would I be right in | 
assuming that that's gas pipeline that's proposed? 
A Yes. | 
Q Youvdadny’ taconsiders the | 


possibility of an oil pipeline? I understand that pres 


iS a proposal, now in preparation. 


| 


A I must admit that my -- the 

, | considering | 
main emphasis in / this was for a gas pipeline. | 
So 

Q I see. /that is within | 


the terms of reference of this Inquiry. 

A LES 

Q I thought you might hav 
looked into the possible effects of it. 

A I think that my testimony 
I considered such things as large oil spills, which 
would be associated with an oil pipeline. 

THE COMMISSIONER: Well, your 
remarks apply generally to the impact of all of these 


developments, and I think that -- I doubt that they 


Sn eS SS Se Sa 


would have been very much different if you had included 
the oil pipeline in there. 
A NOtsSAT..1 con' te thankiso- 


Q I wonder if you. coudd 
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elarity for me the current status of the Arctic Land Use 
research program in your department, how it related to 
the Environmental Assessment Program? 

A ie 

QO I might add that the 
reason I ask you about that is Mr. Longlitz testified 
a few days ago, and he was unable to respond in any 
detail to that question, and suggested we ask you. 

A The Arctic Land Use Research 
Program, the relationship I have to that program is as 
a wildlife advisor. Now the program itself is established 
and is organized within the Department of Indian and 
Northern Affairs. It is advised by a committee, what is 
called an ALUR Committee, which is made of Industry 
representatives, as well as northern expertise from the | 
universities across Canada. Monies are set aside by | 
the Department each year for research that will be 
associated, or that research -- for research associated 
With any and all developments that may take place in 
the Northwest and Yukon Territories, so that when people, 
when you have input for instance on mining, land use 
and petroleum exploration, and I could go forestry, 
forest ‘Tires, this'sort ‘or’ thing, “In other’ words the 
ALUR Program satisfies the research needs of the Water, 
Lands, Forests and Environment branch of the Department 
of Indian and Northern Affairs. 

Obviously thereis not an unlimited 
source of research funds. There are proposals coming in 
from everyone, everywhere, at all times, so it is the 


responsibility of the individual who heads the ALUR 
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Committee, plus the members of that Committe, to decide 
in their own minds, what research should be supported, 
where research iS necessary, in order to try and solve 
more pressing problems that are associated with 
developments in the north and the effects on the 


environment. I should also say that the Land Use 


“Advisory Committee -- I myself while I sat on the 


committees, we passed up recommendations for studies. 


These were given to the chairman of that committee, and 
the 
then in turn they were reviewed and passed on to/ALUR 


Committee, and the ALUR head in Ottawa, for consideration. 


So that, do I give you a general idea of how it operates 
and how it works? 

Q Yes, I think that's what 
we were looking for. Well, so the proposals come in 
from the various organizations, and then your organizati 
in Ottawa makes a decision? 


A Yes. 


QO Well who does this research? 


: : : Che @ucdit., aan 
Is Ptuwient the Department, or 1s 1t/universities?: 


A Research -- no, I want to 
make it quite clear that the Department of Indian and 


Northern Affairs biologists do not do the work, that we 


are the advisory segment. We are not the field “pereona fe 


organization. That is the responsibility of the 


Department of the Environment. If and when a project is 


chosen, an amount of money that the group feels should 


be attached to that program is attached to it, then we 


| 





| 
| 


on 


| 
| 
| 


| 
| 
| 
| 





go through the B.S.S. bidding system, in which case that 


four say consultant companies and university officials 
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are notified that the project is being proposed by the 
Department of Indian and Northern Affairs, and that a 


| 
} 
| 


bid is solicited. Those bids are then reviewed, the | 


expertise of the people involved, the financial require-| 
ments of those people, and e@ contractor is selected. 
| 
| 


QO NOw Dr. Speller, you 


discussed the impact on wildlife from a number of sources 
and a need to mitigate them. Would you agree that it 
would be necessary to establish some system of valieeans 
tie ertect OL these impacts on aitterent species; Lt | 
effective countermeasures are to be taken? | 

A Obviously there is a need | 
Gr MOLe research in specific. “areas of northern Canada, 
and onspecific species, which will be affected to one 
degree or another by the various developments that I've 
looked at in this case, yes. 

O On page 6 of your prepared 
evidence, you specifically refer to the possibility o£ 
serious disruption of the activities of waterfowl | 
populations in the outer delta. What data would it be 
desirable to have on these populations prior to 
CONStIUCTiIon, “to allow the effect of activities to be 
properly evaluated? 

A I must express my personal 
opinion here, in saying that research -- there's been | 
large numbers of observations pe ee eeces Ot aiverart ee | 
waterfowl. Certainly the information provided in the 
research by the consultants for Arctic Gas indicated 
that on the North Slope we've seen the effects of 


aircraft at very high altitudes, and how geese have 


ay 


_ 
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apparently flushed. We also -- I am also aware of the 


reports by Dr. Barry, again these are personal 


observations, where helicopters have landed extremely 





close to birds. They have not moved, and only when the 
individual alighted from that helicopter, or whatever che 
aurcy ait was,that the birds were frightened. In | 
other words, we're dealing with extremes in behavior | 

| 
of animals at different times of the year, we're dealing 
with different species of waterfowl. There is no doubt, | 
that given enough time and enough money and enough see 

| 


that we could get to the bottom of these behavioral 





reactions, and understand them completely and thoroughly. 
But then we're forced at the same time to consider 


! 
| 
| 
regulations, foy.a large number, of operations that are. | 
| 


going to be taking place in the delta; and with the 


| 


development of regulations, comes a practicality. 


iRewpaec twos Lact or establishing 
a rule and a regulation that's consistent, meaningful, 
and that people can follow; and so it would be useless, 
at least in my mind, to say to a helicopter pilot, well 


| 
: 
| 


today, within this one mile stretch you can operate 


| 
| 
t 
) 


200 feet but you must immediately arise to 1,200 feet 





over this 2 mile stretch, and then drop down to 500 feet 


if you wish to elevate epee These sort of regulations 
ane widiculous,,.because people have jobs to do, people J 
ean’t Lollow detailed instructions. | 
So what we're looking for is | 
a regulation that can be applied over reasonably wide | 


areas, and to be as practical as possilbe, for people to 


operate within. And so, my answer coming back again ner 


, 


st 


, 
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is, is it research that we need, or is it sound | 
development of regulations, and the enforcement of those 
| 
regulations? Where are you going to put your money; | 
and I think these are the some of the problems that this 


| 


ALUR Committee has to face, and that all of us in | 


' 


government have to face, with the expenditure of research 
funds. | 


@) Well I don't know that 


you really answered my question, although that's a very 
interesting statement. What I'm *reatiy wondering is 
whether you think we have sufficient’ data right now, in 
order to make regulations? 

A I personally believe that 
if I had the freedom to establish the regulations, the 

could 

Wales WeIIteGnco See “hen, that L/procect the interests 
of those birds. 

THE COMMISSIONER: You've got 


| 


| 


enough to go on now, that's what you're saying? 


A rersonally,, 1 feel; right:| 





with the proper regulations, with the proper enforcement! 


oOPethose regulations, that’ T thank IT coulda protect the 


interests of the birds and the wildlife; the birds 





populations especially, in°the outer” edge “of the delta. 
MR. EVANS: 
Q Well, would you agree that 
if@§weuld-be-better to“have nore datar 
A Well, of course, anyone 
would like to have more data’on which to inform -- 
© Well, I'm informed that 


= 


available data is pretty limited. 


A Lt is? bat; you know, how 
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| 
| 
many years of information are we looking to collect? You 
know, how long will it take to gather this information? | 
And. the second thang us, how practical is it going to | 
be for the establishment of meaningful regulations? | 


Q Well, would it be feasible 





to proceed on two levels? On one side you'd have the 
regulations. and, try to enforce them, and on the other 
Side. vould be trving to Gain the Gata mecessary, Fo 
find out whether they were the right regulations. 

A iy Chains githat to. be sa: 
practical suggestion, yes. 

0 What kind of data would 
you be looking tor? 

A 3 ie eames to know 
more about some of the seasonal changes in the behavior 


of species and how effects of nutrition, and the effects 


of seasonal variability, how it influences the animals' 


behavior to extraneous inputs into their environment, | 


Such eo sircratt,., such as barges. | 
QO Now again, I am informed 
that we presently don't have detailed population 


| 
| 
| 
instruments«s.1s that something you"d Jike to <-- 


A What are you talking an kl 
Q -- of the waterfowl, in 
A Well, the populations of 


waterfowl are extremely variable on the outer edges of 


particular. Was that a statement you'd take issue Se 
| 
| 
| 
| 
the delta; varying with the amount of productivity Rea 

| 

| 


takes place each year, and with the number of flocks of | 


the 
waterfowl that come to/’/north, variable, extremely 
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variable, from one year to the next. 


THE COMMISSIONER: I think we've 


heard -- 


A Teneanj, Obre! baraye. 2 think, 


has referred to -- 

THE COMMISSIONER: Yes, we 
heard from Dr. Barry at length, who apparently knows 
as much about it as anyone in the world, and we're 
hearing from Dr. Gunn; and between the two of them, 
there's not much left to be said. I hope there's not. 
Dr. Barry gave us some population figures for a number 
of species, but -- 

MR. EVANS: Yes, I believe he 
did, but I'm merely trying to make the point that we 
need a lot more information. 

THE COMMISSIONER: Bis a 
matter of argument. Dr. Speller says he's got enough 
to go on. He could frame some practical regulations 
provided he could get MOT to enforce them. That's 
hierargqunentwandls don tUthink tis necessary torres 

MR EVANS: I'm not taking 


issue with that argument that he's making. 


0) | 
Okay, page 4 of your testimony 


you make reference to rating the magnitude of the 


doing that? 

A Well, what I'm referring 
to here is that in any environmental assessment, when 
it's dealing -- let's take a major development -- one 


considers a variety, or the variety of the different 


| 


i 
| 
| 
| 
| 


| 

' qd | 

impacts, orowildli¢fe.” Could! you suggest how °7 go about 
| 

| 


A a ‘ie 
ie 
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Operations that are encompassed within that program. 

One also is required to look at the various species 

in the area of that, operation, and the characteristics 
of the behavior, the habitat selection of those species 
in that area; and then one goes through a very detailed 
process, whether mentally or on paper, both to look at | 
each aspect of the development that takes place, and 
mark that against the possible effects that these will 
have on a species at a particular phase in its life suas: 
or even annual cycle. 

When you do that, you are 
looking at-~you can then attempt to assess the magnitude 
otethevimpacttheFrorpanstance,/almajer oOidispidd,wthis is 
something one considers. Then you consider the season 
when that spill may take place. And if it happens 
during the period when you have massive numbers of 
adultabirds and thearivoungebroodsh in, therwayaoft, that 
spill, you now have a very major potential impact, and 
you would rate that very high; whereas on the other 
hand, you can consider the activity perhaps of workmen 
wandering about their development site. You consider 
the fact that you may only have a few workmen, you may 
consider that the activities of workmen will be taking 
place in the wintertime. Therefore this impact would | 
be very low. That's what I mean by assessing the | 
magnitude of various impacts. | 
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QO Vici consicdem thas? to be 


an important function? | 
A That's my Job, 6ir'. 


O I'll assume that's a "yes 








my 


i ; fae 
iy 





a 












+metporg jadt niddiw hoeasqmouns ors te is 





i 
‘i 


; wae. 
_ apioede gis tcay ais ts dool of boaivper ai O818 § 
=o. 
aolserussos tate eit bis ,molsa1aqo Pree) to sors odd: rt 


eeinsda seodt to roistopise iptidsdt afi (xbiveded: ‘edd 20 


besfisteb yvrev 6 dpyoudys e009 se sett Bas (S838 teas mt 


yy 7 
4 


ts Sool ot dtod .x9asyG no a0 yilsdoem toarlsonw y@2s001q 


a 
. r 
bits’ ,eosiq #eiad satd tasaqoleveb edt to Josyas dose W 
ILiw ovens teda exootte sidteaog eid ganisps gent drs \ 
syo etal 62% nivoazsniq waisotsisq aos asineqe 6 nO sever " 
.sloys Lsunns, qeve 20, | 4 
Sus toy ,tadd ob voy nonW {fs 
begifntsm saz s25eu6 Od jqnstts ced? ned NOY ~3e° pntAcol we 
Te ; oles. , : 7 ; ey 4s at ts 3 cL 
xb eid? .bLbiqaillo totsm 5 ,sc0%steni 10% .d>sqmi rit to 
| | ‘ 
noape2 sit rwsbteop yoy neiT  .etsblenoolwenc paiyitenor pee 
- 
aneaqen +i 2% BAA .eoalq sitet veo Lidge tens oeriw fe 
: to stedmuc avisabor ever voy marw botreq efy patra 1; oO 
5 : : ia § 
tht to yaw ad? al eboowd pracy 11949 One ebrid tivubds F 
| _~. 
bre .sosumt Iehstnedeq: 10fsa (Itsy 6 avant won voy .li¢qe el 


> 


ftemsztow 30 eqahteq, Ylivitos ehs 


tanto ad¢+ no etewedw iipinfd yviev asdf sgst bicow woy x 
Tebtenoo mao gOY , doen | 


rebsanoo vor site toomqoisved zieds tuods poiirshasw is 
i a) 
. 4 a & Cx 
Yeam voy ,cemditow wel «6 event yiao yam uwoy def? 2267 ond ss a 
’ ‘= 
puidss sd LLiw neomizow to Bebiivisos edz tsdt tebienos Les > 
a 
c : me ree } > i ££ - 
sluow fosumi eirlt stoteted?T .amtdisteiw odd nh eosiq Wadia oe 
} — 
(és . 


oft poteeseue vd sem I steriw e* ted? .woL Yrev. ed 
.gfosqut auoixzev to sbusiapsem 


ad og elds tebtanon voy 5 


Snozdeaut ae Lomi) a 


tia dot ym 2a’ tsiT A ; oP 





fesy" & etter ou ae LENS Oo ie ran < 
Hye - 7 ay ae 7 er te eee 

















oe 19681 
Inglis, Speller 
Cross-Exam by Evans 


answers sl «wonder tif you had ‘any thoughts on recommendation 


On ways by which activites of the various enforcement 
organizations such as the R.C.M.P., the Canadian wi Res 
Service, the Territorial Game Branch, the Fisheries and 
Marine Service, could be coordinated to make ei eeneemeue 
of fishing and hunting regulations more effective? 

A Unfortunately, I'm not 
an expert on the enforcement activities of each and 
every one of those operators. I would suggest, however, 
that the integration of enforcement personnel is 
extremely important. I think Mr. Trudeau yesterday 
indicated where land use operators, or land use 
inspectors of the Department of Indian and Northern 
Affairs, cooperate with the Fisheries and Marine Service 
inspection officers. I should also add one more, is that 
that Canadian Wildlife Service had an inspection officer 
here, and he was also involved in this, and that between 
the three of them, Siege Re aaa cooperated in 
such a way that almost all operations were covered at 
least’ once, and that’ a great deal’ of information was 
attained, and because they exchanged information, 
everybody was kept at a much higher level of informatior 
of what was going on in the delta in any particular 
problems that they sought.™&Bbubl¢eerdination “is 4 very 


important thing. 


Bsthinkcalse 60, that ‘industry: | 


the cooperation of industry must be solicited and | 
obtained, and also education programs as well 
with local people. 


QO Well, would you agree that | 
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Cross-Exam by Evans 

there's a considerable amount of overlap between these 
various enforcement agencies? 

A In the delta region, now, 


yes.s.i1.can only speak of the delta, and I'm certain 


there's always room for improvement. 


Q So their coordination could 
improve? 

A The c@ordination Exists. 

Q But it could be improved. 

A LGecal salways be improved. 

@) Specifically 1 was thinking 


about aircraft services. Now I imagine there are cases 

Ae oncracsatt imSpeetor Goes IMO an ESS ioe ode long 

after that, a game inspector goes Eee the wildlife 
service people would go in. 

THE COMMISSIONER: Somebody 
from Foothills, and then from COPE, and then from the 
THOVITVS 

MR. EVANS: I was just wonder ing 
if itemigne not be possible Tor, them. all to ger teqether 
and go in at the same time, and if that's something that 
you might conceive? 

A Well oat Bhink that va 

MR. GIBBS: One can have all 
sorts. of ideals... but. 2t. seems. to. me.we're going a bit 
far to expect this witness to coordinate everybody at 
once, going.ianto.any. particular, area., iIf,fhere's sven teed 
maybe we're over-policed but, in my respectful 


submission we're straying a little bit beyond the topic 


at hand. 
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Inglis, Speller 
Cross-Exam by Evans 


THE COMMSSIONER: I think we 
all agree that that's desirable, Mr. Evans, and I think 
people concerned about public expenditures, who haven't 
the faintest interest in the environment, would be 


anxious to collaborate with you in developing some means 


of | 
of reducing the number/flights that government personnel 


and private companies are involved in. Well, anyone who !s 


been up here for any length of time has noticed that; 
no one's come up with the answer. 
MR. EVANS: I'm not going to 
pursue this question, but maybe we could just have the 


witness answer it. 
THE COMMISSIONER: Well, if you = 


A 


Let me say it this way, that there's two ways to 
cooperate. You can get all three men in the same 
helicopter, and go out and see the same project, or you 
can ask one man to do the job of two; and, you know, 
whichever works best, if any. Let's leave it up to 
the enforcement people to figure it out. 

Q Either of those would be 
reasonable suggestions. 

THE COMMISSIONER: That pretty 


well guarantees they won't be pursued. Anyway let's 
Carvy Ons MR. EVANS: 


Q On page 15 of your testimony 
| 


you discuss the impact of population expansion and 
tourism. You rate the accumulative impact of people on 
wildlife resources as one of the most difficult for 
wildlife managers to solve. Do you have any specific 
recommendations about what should be done in advance to 


mitigate the shockwave that you think will result from 


| 
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Cross-Exam by Evans 


pressure of increased population? 


| 
A TVeni newt Ss. very Mipertand 
for management agencies to have a clear handle on the | 
ecology of the species that are likely to be most | 
aitected by“people’ disturbances. Iwould suggest that 
these are perhaps, migratory birds that do form into 
large flocks. It seems to me that species that form into 


large groups are the animals that are most -- that most 


| 


people wish to see. | 


So consequently you must 





hopefully determine the distribution and movements of 
these animals and then limit the number of people coming 
in visual contact unnecessarily, or the amount of dis- : 
turbance that these people will have on wildlife, on 
those species. It oftentimes means the establishment 
hopefully of wildlife areas under a variety of different 


legislation in order to regulate this. 
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O Now, earlier today in 


besponse -£o .4. question, by Mr. Gibbs. you, )1.believe, 
agreed that climatic conditions and lack. of water fowl | 
— | 

. . - . . ~ . | 
during winter would. result in very little disturbance of | 
Wildlife from workers moving out from oil rigs. How 
about during the summer? 

this 

A I think,;is where my con- 
cern lies,,.as .I. indicated in my..testimony... It.was with 
pipelining operations across Shallow Bay; also, the 
gas plant construction. that, wall be taking place during 


summer. tT believe that the .environmental conditions 


are certainly much better than in the winter and I helieve 
that workmen will see large groups of birds moving up 
through the channel areas, perhaps they will be very 


interested in the number of the birds that they see 


{ 


nesting around them. There's going to be a larger number: 
of people attracted to view these birds at closer range. 
There's also the opportunities 


ECOG wad Chandan £7 i Shing, oo getting toa fishing hole; 
| 
or whatever it may be -- or a fishing lake ,.-- one is 


going to have a greater opportunity to encounter birds. 


6) Well, .to deal, with that | 


‘ 


problem, would you be in favor of as much work as possible 

t 
being done in the winter? | 
A No, I think that -- here | 


again,.that I would look to the companies trying to en- 
force their manpower to stay in close proximity to the 
areas where they're working; as closely as possible. 

0 On page twelve of your 


testimony you referred to -- in referring to the level 









oo geltae Ratue 

enevil ve miele a) ao 

7 oe | _ a a4 ‘Sage 
Hi ysdbod tettise ee ee brits 
















































e 
i yevaii{ed J voy addin aM va dei sanor param 
iwet js3aw 2o, daeb bab aneisL Sane sitsniLo pert sie 
16 eocedtuteth wf IsiL) yoow af tt eres bterow soantw,, 
woH .eoia dio, mos? sueepalven ERS IP: wo. 
inte ahs sriuub isuode 7 
ata? é 7 . ak 
-—aoo. yn oratw. ai datAdd oD A | + da fl - 
teow aaw il synomiteet we ab beta athe 1 26  »aeil muse evo 
add -, coals <vad wollaena e2cros anobgareqe | patatieqrg 4 yy = 
oniteb esefe unrided sd iiiw ged9 aossouizenoa tasiq 25p 
sanisisees Intnomnorivans ads Sats aevatied ft tonne pas 
siiea tT han sofehiw sde of neat se3ted Homme vigis7si90° S36 ler a 
au privot ebrid’ to -equortp SpTel ase tliw mamttow sadist 


yrev ed Lltw vod? aqeiteq \anets (omivend’ oft tptroxds 


gee Vers gadd sbrid-aent 14 redemin sda art begesisgal ri Uh 


dmun yepisl 6 ed of potop =' erat met? Anvots ealzeorn mn. 
> imu fs SPiIsS m sind ot ah ah j ‘ 85 oi i] - 
\ a Ti 
-sens1 isa0elo ts absie seordy walv of bedeetese Sigqoeg to pcp Se 
i] 
ae! 
settinusdaxoaqe efits Oale aston Ne : 
i Y 
(od pakdai? 5. 03 petttep to ,votdeatt ab bas pnifelt? azo? jar). 
Ria He. 
=} 4an6 =- te witeai?t 4 1 ad yam JL aSevsz6iw 320 
ok i t i & 4 ? i 4 ‘ ‘ h O° 7 : 
: i - 
-2DtEa TeIvE INS OF vinutioqga. Isisetp 6 SVs OF PHLOP ise : 
; ‘ aj nt 
teat deiw tee? ° YASI™ wh. 
fdreeo t > 5 4 “ti W ‘ " £2 as ies is je? mar jaf Woy bLiow yitte fdorwg . a 
\ | 
Svr9jaiw ofS mi anob pated see ~ 
q 


sro -- gady Anmtdds —..On A ie =f 
“19 o+ patyt? zetasqmon ed’ of dool blyow ft gadd vnteps | 


si4 ot ytimixorwq seolo ni vite. a7 tewoqnsm ztedt+ sor? | 
; oon* 


-9idiaeoq =s viseoto 25 ialttow es ‘yard sxoM 

oe . 

apoy to aviews Speq.s YY oe ; et 

i a id 7 


- Ievel sdz oF paltieies ei pie coll borselex ut JOY 


: 
WO Psi iw. She a sa 7 Sh il 


Pm af 


, 























Gage ta 19686 


Inglis, Speller 
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of disturbance from major construction you stated that 
it would be serious, especially if small boats and 

vehicles are made available for recreation purposes | 
to the workers. Do you think that that -- that there | 


should be restrictions on the definitions of those aan 





A Definitely. You know, 


we're aware now that in some cases, a boat may be ob- 
tained by workmen operating at an exploratory drill site 
in the delta and that this boat is used to take workmen 
OY to Carry workmen out to a fishing area. In fact, F.F. 


Slaney, in their report -- in their -- for Shell Canada 





for the Niglintgak operation indicated that this might 
be a problem. 

0 Now later on the same 
page in discussing the affects on Inuvik of transient 
population pressure, I wonder if you would recommend 
that access of workers to Inuvik be severely restricted? 

MR. MARSHALL: I think here, 


t 


you're far out of the witnesses area of competency, Sit. | 
MR. EVANS: Well, he has made 

a statemnent in his evidence and would lead me to believe 

that he would make such a recommendation and I merely | 


Want to elicit from him whether or not that"*s his 


Opinion: 


TFE COMMISSIONER: What was 


the question again? 





MR. MARSHALL: Keeping workers 
Out Of Tnuvik. 
THE COMMISSIONER: Oh, that's 


a social impact question, I don't think Dr. SpelZer's 
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view are, well -- this is of as much weight as most 
other people's -~ evervbody seems to want to keep them 
out of Inuvik, except to go in there and make some 


appropriate purchases of goods. 

MR. EVANS: Maybe we could 
buy them by catalogue. 

THE COMMISSIONER: Then to get 
out swiftly after that. 

MR. MARSHALL: Having left 
their money behind. 

MRS EVANSS. Well, © cquess it's 
NOt Important Enough to. pursue ite 

THE COMMISS TONER: Lt Ss Wer 
important. 

MR. EVANS: Well, it's an 
important Mr. Commissioner, but not one that Dr. Speller 
Can probably add very much to. I Certainly didn't 
mean to infer I didn't think that population pressure 
on Inuvik waS important. Mr. Inglis, on page eight of 


' 


your prepared testimony, you state that it's a requ#re- 
ment under the Jerriteria: Land Use Regulations that: 
"drilling sumps be backfilled using excavated 


Material to the original ground surface level." 


Now, . can) tf exactly pit my finger on 2b, but I think 


Con 


some place in there you stated that because the fact 
that there was high ice content in the ground in a lot 
of these areas, that f111 would have to be imported. I 
wondered if you thought that would be more damaging than 
possibly leaving the sump not completely filled? 


WITNESS INGLIS: Well, the 
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Anglis, Speller 
Cross-Fxam by Evans | 


clear 
Departmental policy is quite/inasmuch as it is part of 


the Territorial Land Use Regulations and the operator 


must comply with the regulations. There's no doubt . 
that and so that the inspectors generally insist that 
sumps are backfilled. I think, however, that personally | 
in some cases it would be preferable to come to some | 
other arrangement where insufficient Maberiils aval lees 
rather than dump 20,000 yards of rather expensive resource 


just to satisfy the requirements now. Obviously, this 


is a quandry that the Land Use officials find themselves 





2G ges 
On the one hand they have to 


| 
| 
| 
comply with the regulations, on the other hand they have| 
| 


to conserve the resource. 


Q Yes. When you said "expen-| 
Sive" in what sense did you mean that? 


A Well, when you have a very 
| 
be conflicting demands for that resource, it certainly a7 


f 


does become an expense in that sense to fill up ©les in 


limited quantity of material where there may ultimately 


the ground with it. Because, otherwise, if you deplete 
the resource in backfilling sumps, then ultimately an 
Operator may have to go farther away; his costs rise, 
Src. 


O Well, what I was really 


getting at was that would you agree there is an envir- 
onmental cost as well as a financial cost? | 
A Oh yes. 
QO Yes. 
THE COMMISSIONER: Well, I think 
| 
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Inglis, Speller 
eLoss-Exam by Evans 


Mr. Evans, we'll adjourn for coffee. 

ME EVANS 2° Weld. jak hyouwmish 
Mr. Commissioner, I dor't have many more qauestions for : 
these witnesses, but, very well. 

LIBRE COMMISSIONER: Well I -- 
Just before we adjyounn,) INd Miike to say thatiavenhave’ a 
present, dor dines, Moinnas arhohevtreated ts, very well while 
we've been here; tea ard coffee and goodies and we all 
want to thank you Mrs. McInnes. Coffee? 

(Applause) 
(PROCEEDINGS ADJOURNED AT 3315 P.M.) 
(PROCEEDINGS RESUMFD PFRSUANT TO ADJOURNMENT) 

THF COMMISSIONER: We'll come | 
to order again ladies and qentlemen and Mr. Fvans can | 
with a question or two, I'm sune,t conclude: hiswoarnoss= 
examination. 

MR. EVANS: Yes, I only have a 
very few questions for Mr. Inglis and I will havecom- 
pleted my cross-examination. On page ten of your pre- 


pared testimony, you state that 


> 


"TInuvik will require approximately 3 million cubic 
yards”. 
Then, farther down you state that if there's industrial 
activity, maybe as much as seven million cubic yards. 
Who's estimates are those? 
WITNESS INGLES: Tithinked spots 
Oni tenes o-F | 
QO According to the Government 
of the Northwest Territories, is that based on informa- 
tion from industry or their own statistics? | 


A According to the -- I state 
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Inglis, Speller 
Cross-Fxam by Fvans 


here that: 
"According to the Government of the Northwest 
Territories Inuvik will require approximately three 
Midilion cubic. vands!', 


and then go on to say: 





"RR report prepared by Makale Follcway and 
Associates for the Government of the Northwest / 
Territories incicates that industrial development 
May requare,as»much as three or four million cubic 
Varo ss, 

They, in fact, made the Makale,Holloway ard Associates 


make the original estimate for the town as well. These 


are all Government of the Northwest Territories figures. 

QO But it was all based on 
information from the Government. 

A From Makale's report to 
the Government of the Northwest Territories. 

O Yes, I know but I mean 
they based -- they must have based their calculations 
on some data and I assume the data came from the Govern- 
ment? 


AD Makale, Holloway and 


Associates are the town planners for the Government of 
| 


Northwest Territories for several of the delta command tees 
if. not,.all, of; them. «It's, their job to,derive these | 
figures for use of government, not the other way around. 


Q O.K. Now on page eleven 





you state that you've no estimated material demands 
for an oil pipeline. Would you be prepared to make an 


estimate? 


pug: 2 ye 
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Inglis, Speller | 
Cross-Exam by Evans | 


THE COMMISSIONER:.. Well, we | 
have already been given the estimate of the Mackenzie | 
Valley Research Company which was 40 million cubic yards 
of gravel as opposed to 30 million for the gas pipeline. 
But that's the only estimate we have and -- 

MR. EVANS: Maybe we could have 
this witness opinion of that estimate. 


THE» COMMISSIONER: Dov you. know 


A I have no more information 
otherethan the information that, you, cite. 
MR. EVANS: ‘O.kK. On page: 15 


| 
| 
| 
| 
| 
anything about that? | 
| 
you, in discussing 132 potential sources of material, | 
| 

‘ 


you say that 33 are rejected for geotechnical and environ 


| 
mental reasons. Then you go on to state several of | 
these reasons; high grounds ice content. and: conflicts | 
with proposed I.P.B. sites and migratory bird sanctuaries. 
Do you know if interference with other fragile water -- | 
wildlife habitat was also considered a reason for rejec- | 
| 
A Well, what happened in this 


i 
| 


instance was that in the terms of reference provided | 


ELVon? 


<< ie 
the contractors undertaking the survey, they. were requirep 
| 


| 
to identify outstanding environmental concerns associated 


Witheanya pantacudaxrc sourcere | The 23esources dshave. xre- | 


ferred to here were rejected by the consultants on their | 


opinion alone as being potentially having a high environ 


mental impact. | This is-the- consultant's opinion. It was 


| 
asked from them; they provided it and that's what I've | 
reported here. 
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Inglis). SpedLer 


ic 
Bp) 
Cross-Fxam by Baylv 


MR.» EVANS: Je have, no further 
cuestions for these witnesses. 
GROSSSHAAM TNATLOM DY. @iR wn BAY T.Ye | 

O Dr. Speller, I understand 
from your counsel, Mr. Goudge,, that you. .are.in the. same | 
position as Dr. Snow, that you're not. at this time pre- | 
pared to comment on the three land tenure agreement 
applications which you are assessing in one of vour 
capacities. 

WITNESS SPFLLER: That.is 
correct. The information in each of those documents is 
very preliminary. 

O WhERMeOL.) Gii-Cx pect to have 
the report preparec which will assess these three ap- 
plications? 

A Assess all three together, 
or individually? 


O Well, I don't know quite 
how you're doing it so perhaps -- : 
A I believe the plan initially 


| 


was that each of the three documents would be consicered) | 


individually and then an accumulative impact statement 


would be produced on the basis of the assessments of each. 


| 


| 


To my knowledge, we have no established timetable in 


| 
order to undertake the detailed completion of each of | 
these. I will depend entirely on the information and 
the adecuacy of the information provided by those con- 
tractors for the -- sorry the individual. company. 


| 
| 
| 
| 
O The stage at which you have 
arrived with regard to these is that you have sent off 
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Inglas, Speller | 
Cross-Fxam by Bayly 


to each of these applicants a series of questions Similar 
to the pipeline assessment group questions sent off by 
Dr. Fyles’ group in the early davs of that project. Is 


Bhat correet? 


A Right. The department has 
done this. In other words, the environmental assessment 
section has written this -- prepared this letter, yes. 

Q The next step will be to 


get the responses from each of these applicants prior 





to the writing of your report or requesting further in- 





formation. 

A Certainly we've been re- 
questing additional information. We've had meetings 
with Imperial Oil and with Gulf Oil. We're anticipating 


a meeting with Shell Oil, in which case we are asking 





for additional information before we complete any studies. 

QO Would you be publishing 
this in stages’ In other words, will you be publishing 
your requests for further information and the responses 
that you get back? 

A Limvesorry, Simi havertne 
idea what the Government policy will be with regards to 
publishing our reports, whether it will individually, 


will 
or whether the accumulative impact assessment/come out. 


O That's somebody elses job? 
A Cectaim ho wie: 
0 Yes. ~Now,' my: only ‘con= 


cern in this, Mr. Commissioner, is that if at some point 


| 
| 
That's, I'm afraid,a decision that's not in my hands. 
prior to the end of the Inouiry, Dr. Speller's and Dr. 
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Snow's group iS in a position to inform us of the assess- 


ment that they have made of the gas plants, that we have 
the benefit of that knowledge and perhaps that group 
could at least keep in touch with the Inquiry through 
Commission counsel so that we will know whether they 


will be available. 


THE COMMISSIONER: Well, I don't 


think there's any doubt about that. I’m. sure they will. 

MR. GOUDGE: Yes, we have been 
told by the deparment sir, that the report, when it is 
completed, will be supplied to us for information and 
we'll advise the participants as soon as we get it. 

MR. BAYLY: It would be at that 
time that we might want to consider requesting the 
Commission or Commission counsel to bring back both 
Dr. Speller and Dr. Snow, but we won't know till we see 
their report. 

THE COMMISSIONER: Right. Well 
let's leave it at that then. 

MR. BAYLY: Just one question 
On your evidence that you presented today, sir. That is 
with regard to the flight restrictions over bird sanctu- 
aries. Now, my understanding is that a permit is issued 
to an operator who is doing work in a sanctuary. Do 
you understand that from your history with the Canadian 
Wildlife Service? 

A thet. 2S correct. 

©) That permit is issued by 
the Canadian Wildlife Service? 


A That is correct. 
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QO You have told us today 
that the Canadian Wildlife Service has no jurisdication 


over aircraft? 


A ACtTivitiles. 
@ AGEL yi Ries? | 
A Thats: Gorrects | 
Q fSseLtanotna.fact thatein 


many permits, the Canadian Wildlife Service stipulates 
flight altitudes over which the contractor can Liye Le 
he has a permit to work in a bird sanctuary? 

A sorry, could you repeat 
that again? 

@ Astirunderstand Teprit's a 
Standard operating condition written into the C.W.Ss. 
permits thattflights shall cnot tbe: below “alcertain altitude, 
those flights being ones that are controlled by the | 
Operator who's been given permission. Is that your 


understanding? 


A Hhabves scorrect-. yess 
Q That Malt badge Ios OL500 feet. 
A Well? Dt tmay ise S00 fegt) 


Li may ehe 1120.0 elect, vist méy be 1500. The jadvice they 


| 
are given according to experts such as Dr. Barry who | 
8 . " c | 
would of this Kendall Island Migratory Bird Sanctuary or | 


other individuals who are knowledaable of the species 


| 

involved. | 

O You've stated that the | 

Canadian Wildlife Service doesn't have any. ‘contro ‘over 
this but they do put it into a permit. 


A That's right. 
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0 So they can make rules 


abovt 2th. 


A They make rules but whether’ 


they would stand up in Court is another matter. The 
Same thing is true, I shotid sayy forcthe regulations 
established in the conditions established in the 
permit issued under Land Use Regulations. It states in 
there as well -- it may very well, state that aircraft 
elevations over a specific area will be such and such 
at such and such a period of time,’ whether than can be 
enforced or not. It seems to be some doubt. 

O I'm assuming from that 
that nobody's every tried to enforce it in a Court? 

A Yes sir. To my knowledae 
no’ one hes tried :to enforcema tian Courts 

O Nowy? 1francoaldseurnito 
you, Dr. Inglis and to your prepared evidence at page 
five; you've stated in your example in the Immerk B-48 
island that: 200-thousand cubic yards: of £111 material 


was placed on site but that that may have involved the 


dredging of somewhere between half a million cubic yards 


toa miliaon cubicyvyards? 


WITNESS) INCLISsat Phat! saraghe. 

O Can you tell me what 
happened to the rest of it? 

A hes Teunderstand. at ,osilt 


was being dredged and in dumping it on the site of the 
islandsa great deal of this material would be carried 
away in the water and not remain on the site of the 


island. 
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| 
| 
O So the water in the material 
from the bottom would cause some of it to flow away,-in 
fact, more than half of it? 
A Yeo hak’ s Licnt, 
THE COMMISSIONFR: More than 
half? 
MR: oBAYLY* Oh yes, sir. 
THE COMMISSIONER: Four-fifths 


SGarG, 27 Ehis as cicght. 


A ibe hSoecorvect, tyes. 

MR. BAYLY: Yes, it depends 
Mhetherevineowahrtarcmmbliontoria nmiibhicnscubiceyarte, sirl, 

THE COMMISSIONER: Oh yes. 
piGhin Deere horught, right, riaht. 

MR. BAYLY: Now, you've referred 
to granular surveys and amounts of granular material 
available in the delta area. One of the concerns that 
has been expressed from time to time when we've been 
examining and cross-examining experts in this field is | 
with regard to the grades of gravel available and the 
grades cof \wrarelromedthetase hect.«matermalimequimed: Did: 
the surveys that you are connected with or aware of | 
contain information as to the kind cf material available 
as well as the amount. 

A Yes, the Ripley, Klohn and 
Leonoff study provided very limited information on the | 
| 


quality of material. Estimates were made for quantity 





so therefore, the work that the department has ‘nndertaken 


in the last year or two, together with that -- the work 


| 
| 
| 
done by industry in the region has been devoted to | 
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determining the quality of the material and providing 


a better estimate of the quantity of the material tocet- 


her with such factors as accessibility, workability of 


the material. 


Q This will enable any 


regulatory agency, I take it, to determine whether an 


applicant for granular material is taking the best or 


the suitable material for his project within a given 


ar Cc 


A Biretealei ic cratec ti; 


the 


aim of the program is to gather sufficient information 


granular 


about the/materials such that the department would he 


Hat “the rposurtidion. of aliocating (specifie@ qual leres to 


various operators. 


O Because, I take 
you 


etakie concerns that would have is that the first people 


to come along would take the best material, whether they 


recused ihictioco ria t,) remeyound idm t knowesh is 


regulatory agency. 


nine ane 


SSIs! 


A Ves. itthoes sie: concern 


and this, unfortunately, has happened in the case of 


the Yaya Lake esker kame complex. The -- 
the best source of the material in the region 
t.bs2rs. Leserves. 

QO Now, on page 14 


evidence you refer to the inventory which was 


out as being of a general nature and you talked about the 


methods used; the hand dug test pits, limited 


probably 


are with 


Gr your 


carried 


ax iting 





| 
| 


i] 


| 
| 
| 
| 


and some field reconnaissance. Does that -- that doesn't) 


give you an accurate figure of the amount of granular 
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lateral tavartable; Ll takenit? 
A Noy Ltrdoesn it; 


Q Does it enable you to 


bracket it? Can you lookmat a depostvandusay a’ There! s 


a minimum of 500 thousand cubic yards and a maximum of 


2amelilion cube yards, for example? 


A Phakinather depends on the 


amount of hand test pitting and drilling that was done 
on that particular site. For example, on some sites 
several holes were drilled and several test pits dug. 
In others, perhaps only one or two test pits were dug, 
in which case, you'd have to look at each source and 


determine what reliance you could place on previous 


work. We don't -- we don't take some of these estimates 


too seriously because it's impossible to determine the 
extentacofi ground acelins tsome Of the deposits. 

@) So this inventory may be 
only of limited usefulness for the purposes that I've 


described and you agreed within the last question? 





| 
| 
| 


A The Ripley, Klohn and Leon-, 


off dmyventory would) .confteorm toyour statement;,yes? 


Q hee. there are,otherss that 


are more detailed that you'd be prepared to rely on more?) 


A The work that the Government 


is undertaking at the present time -- detailed drilling 
programs which were recently completed, ivy factk),.at. ahe 
beginning of February will provide the informat von, that 
we need -- the type of information that we need to 
adequately control those particular sources. 


0 Now, that refers to par- 


| 
| 
1 





| 
| 
| 












» od noysidans sf eines 


a 7. 


“0% 
 @' ered?" wee Ban tieogsh 6 +6 toatl vox eal 
to mumixsm,.6 Bas ehasy oidue bases doz bie} as 
Solaitiexs x04) SbveY Oddie nokttia $ + > 

sit no ebnogsb 19d38% saat A My puAaX: \ 
| enob esw gets paritfinh bas prittiq gee) 5asd to gavoms 


asthe omoe no \plamsxe to% .eite tslootsisq Jan? no 


pub ettq seet Ieteved bas hellixb stew 2elot Isitevee 


oe : 


(pub stew wtta tao3 ows so sno 'yiIno eqsimteq ,27SsAd70 al 


eee EEE 
= 


bas sowea doss ts tool od overt: b'eoy ,se8o Hofriw al 
















7 


im 
=o 


r 


ae 
h : i 7 : 


euvoivetqg no soslq biwew voy s5qsifey Ssdw entertesss5 | 
ssynmites seent Io smoae sist J dob sw = S* nob sW sdlt0OW 


ra 


A ion 


pit enimisieb of eldtesooni #'sit seussed ylevoiter cot } 


~ Si 
yh 3 


_adieodeab ene ta emoe ni sol Sauvotp to dasixzs 
sd yom wirotnayis ald? o2 Q . | , er 
ev'd 36h waecaate efid yo? easnieteen badiaih toa yino 
) imottesup sesf end nidgiw beexps noy bie Sedixogeb 1 ei 


-foed bee adolx ,ysiqra sdtT A 





2sy¥ ,¢nemetste toy oF aotries bliaow yrojasvali Pio 


| 

) 4ect exerio swt aiesit 227A Q 

\Sexom no ylet ot heisqetq ed buoy tefst Sbelisted etom ots 
me emnizevov eft stand At0ow aT A 


priiitth BbBelisteb ~-. emky tneesiq sis 36 linn ai | « 
eft ta «3981 ot \be3elqmoo yiinsost s1sw Hokew enszpong | 


tedd aottsmioiat edd abivorq ILiw yisuudet 26 cine 
- 

oj Beea Sw tadt aoltemrotar to say? oddone f aida 
' - — = oti . 


.aon1u0e aeluoitisg saodt Lortios _let 
Toei e wae. 






a ie 
= ‘ ‘ . 2 7) Pe 
-16q oF atoior tals wok © O41 ' eae Ue 7 i" Th, 


i : a i ve 7 


aa = 


{! 


19700 / 


inglis;,, Speller | 
Cross-Fxam by Bavly 


ticular sources rather than a survey of all the 
materials that was carried out by Klohn and Leonoff : 
and others. | 
A Yes, we've just selected | 
the better sources identified by Klohn and Leonoff and 
taken the survey, one step further and tried to prepare 
better estimates of the material available and the 
quality of the material that may be available. 
Q Have you surveyed things 
like the deposit of sand that was referred to by one 
of the applicants for a gas plant at the Big Horn Point 
underneath the river channel? . | 
A T ‘wel ena vere wath that 
deposit. It's a relatively small deposit and the 
department has taken the view that it's with the limited 
funds available for this type of intensive work that 
there is really little to be gained by kinds of inten- | 
Sive, very expenSive work on small areas and so that they 
have tended to concentrate on the larger deposits, the | 
more nrofitable deposits. It's been left to the cae 
companies to carry out the level of detail required for 
small deposits that the individual company would be 
interested in exploitina. 
Q You're aware of the con- 
cern that it may be those small local deposits that the 


| 
| 
| 
| 
| 


contractors will look to first, because even though small 


| 
they may be very economical for them to move to the site 
where they want to do their work? | 


A When vou sav "concern" is 


the 


30 | this /concern of the companies orythe -- 
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Inglis, Speller 
Cross-Exam by Bayly 


O Ts" tha's’ oné+ of “the things 


you've left out of your survey that may be important? 


i\ Well, the situation is 
that the government can do °-— can afford: to do a certain | 
amount of work in this regard. The companies are 


required’ to provide a certain level of information if 
they want to develsy any cther source. The level of 
information that we ultimately receive will be the -- 
to the same level] that we would carry out ourselves. 

Q Well, if a given operation | 
is far away from some of the big deposits that you have 
analyzed through your survey, you must then with the 
method that you have chosen to employ, leave it to the 
company to assess which of the deposits in their own 
area they should select. You rely on their information? 

A That's true at the 
MOonrenty,y Yess 

@ Now,’ On page AS*of*your 
evidence, to 33 sites which were rejected for geGkewniteal 

| 

Or environmental regions. Can you tell me whether the | 


Canpen lei eS*12ETP. Ssite*was* ene Of these, proposed 


A I'm not certain whether 
that particular site was rejected by the consultant or 
not. I suspect it may have been. I can check that. 

QO Could you? Perhaps you 


can supply us that information through your counsel. | 


Can you tell me whether the Caribou Hills proposed TUBLP 





site was rejected by the consultant? 


| 
{ 
| 
A Yes, -it*was’ 
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inglis, Speller 
Cross-Fxam by Bayly 


QO Can you tell me whether 
the granular beaches along the coast or any of them 
were rejected? 


A some were, yes. 


QO Can you supply that informat 


tion about those beaches or barriers or spits that were 
rejected through your counsel? 
A Yes, I can provide you 


with that information this afternoon if you wish. 


0 i wont. | Cameice arom At ee 


provide us with the information of those that were found 


acceptable, that fitted into the category of beach, 


bacrier- or spurt? 


A Ves. If I may say that Ii4- 


MR. GOUDGE: Do you want them 
identified, Mr. Bayly, I don't quite understand what 
you're asking the witness. 

MRs BAVLYs Nes, Tia like $6 
know, first of all, was the renort set up in such a way 
that the -- if a beach or a barrier were acceptable, it 
would be designated as such and named? 

THE COMMISSIONER: It would he 
onathe.map. 

A Yes, all sources 


that were surveyed, were identified on the maps. The 


consultant suggested that certain, or 33 sites not be 


developed on his -- that was his personal view. I might 


say that I put very little reliance in the environmental 


information provided by this particular consultant and 


the approach that's been adopted in subsequent programs 
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inglis, Speller 
Cross-Fxam by Bayly 


has been that the department has carried out their own 


environmental assessment of particular sites. I wouldn't 
i 


put too much weight in what the consultants are Saying. | 

LC sceme to me that it =="this is my person view-that if 

you employ a geotechnical consultant you aet geotechnical 

data and his envirormental views may or may | 

not “be or much use to” you. In this case, I° find them | 

somewhat useless. 

THE COMMISSIONER: Well, just 

SO we don't spend anymore time on this, there's no reason, 
| 


is there, why that consultant's report shouldn't be made 


available to Mr. Bayly is there? 


MR. GOUDGE: Well, 
Sir, (can Certainly inquire. I would think not. 

THE COMMISSIONER: That would 
simprify it and you can just look at it. 

MR. BAYLY: Well, that might 
short circuit this cross-examination, sir, and perhaps 


Ss 


if I had any questions, I could direct them through Mr. | 
Geucge "to Dro" ing ire. 

MR. MARSHALL: PT think “efiac 
Granular materials inventory report's been available 
for a year. 

A That’ Ss "correct, yes. 

MR. MARSHALL?” Well, if “that's 
the report it's been -- 

THF COMMISSTONFR: “That consulta+ 
ne =} "Che Consuttarc ss report fs the grantilar material | 


survey that has come up a number of times. 
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Inglis, Speller 


Cross-Fxam by Bayly 
part of it, sir. There wereother consultants involved 
in other areas. 

THE COMMISSIONER: Well, would 
You )SOnt » that ,sout,,,Mrs .Goudge? 

MR. PGOUDGE: 7 .YES, «lL. Gan-soxt 
that outs «Sir tand pLim-sure+-nal would think Lm add. 
likelihood the report can be made available to 
Mr. Bayly and that may satisfy him. 


| 

THE COMMISSIONER: You're saying 
though », «that enh: put,toe much,stock in the.report 
because these exclusions certainly upon environmental 
grounds, might not be acceptable to the department and 
others that were not excluded might well be excluded by 
the department? 

A Yes, that's 
the case. 

MR. GIBBS: Only with respect 
to the environment, you said not to put too much weight. 

MR. GOUDGEF: The environmental 
epin rons, +L took jhim+to;say. 

THE COMMISSIONER: Geotechnical, | 
then presumably their opinions carry weight. 

A Oh yes, certainly. The -- | 
although we may havereservations about particular sites | 
that they have looked at and recommended. As far as the | 
environmental side, my view is that if you ask a | 
consultant to wrdte a paragraph on environmental concerns| 
he'd be only too delighted to because it's a good source 


of income, whether the opinion is of any weight or not, 


that's -- so, what I'm suggesting is that I wouldn't get 
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Inglis, Speller 


Cross-Exam by Bayly 
too hung-up on the 33 sites that have been excluded. 

We may have 50 or 60 sites that we want developed. This 
will emerge in the management plan that the department 
is currently anvolived sin .preducind. 

MR BAYUMewh het ie igo Ginto uweme « | 
of the things the department may thing and I refer you 
to wage «3, of. youn evidencel;r ithe: finstodiull, paragraph 
where you talk about the possibilty of taking gravel 
from the eroding offshore islands, suchvas Ganry Island, | 


| 
and my understanding is that some gravel has already heen 


i) 
| 


| 
removed from Garry Island by the Imperial Oil Limited | 


Company and that the Canadian Wildlife Service, according! 
co Dr, Barry, Opposed this and at one, point ,-thies 
removal was stopped. Are you aware of that? 

A Yes, I am. 

O But you're recommending Haws 
in your evidence that perhaps Garry Island might be a 
Suitable source for gravel. 

A But there's -- Well, it's 
important to mention that I'm talking about the eroding 
part ,of,Garry. Island, not,the, partywwhich is: currently : 
buiLding, up, wtkheat is, ther spit,areax trl dus- 
cussing this with Dr. Ross McKay this past summer, we 
were discussing the problems of obtaining gravel for 
offshore development. He suggested that as some parts 


of the coast of Garry Island on the windward side were 


actively eroding and that to remove gravel from these 
coastal bluffs, I think up in the ~- I can't remember 


whether it's the -- well, at least on the northwest side, 





would merely be hastening an active geomorphic process. 
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Cross-Fxam hy Bayly 


To remove material from the spit would be doing something 
completely different and that wasn't what we was suqgest- 
ing. It's something that I'm sugqestina should be looked 
into. That doesn't imply approval or disapproval’ of it. 

O Perhaps this is a simple 
minded approach to it, but if you take away the part 
that's already eroding, don't you expose on the windward 
side, areas that wouldn't erode for some time? 

A This may be true. This 
was -- this is a possible source of gravel in addition 
to those already identified. We would obviously have 
to look into the entire impact of such a development. 

0 So this is a suggestion 
thrown out rather than a recommendation. 

A It's a suqgestion that 
was made to answer the question regarding possible 
sources of material. It doesn't imply approval or dis- 
20oroval’ Of that on “the part of the *meparimenct. “10'S 
an option that may be available. 

C Well, who’ de you put these 
stggestions out to? Do you suggest to the oil companies | 
that they might use that as a source of gravel and then 
expect to a land use permit -- a land use application? 

A Well,they might employ a | 
consultant to go out and to conduct an environmental | 
impact assessment. | 

0 mn Tor hook tna Lora joke, | 
Dre ings: | 
A An environmental consultant. 


Q Will you be gettin a hold 
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of the Canadian Wildlife Service consultant, or no 
consultant about this: 

A Perdon? 

@) You'd be contacting the 
Canadian Wildlife Service whether or not you hired a 
consultant to see what their concerns might be about 
Garry Island? 

A OK)“ ebVieusly with a 
proj ject-such as®* that)" the impact would Have to be con- 
sidered very carefully indeed and -- I mean that would 
certainly be an obvious step to take. 

@) I suppose the same thing 


wou ldPabply? te *?-106* whien” is one that we don't’ know 


so well, but that's another one that you've just suggested 


without having done the assessment, I take it. Is that 


correct? 
A T=106" TS in current use 
Letand 
by’the Tuk community.  Tt’s a small/in the harbour and 


they are actively exploiting that source now. 


QO So T asstime that's already 
been done, has it? 

A An impact assessment? 

O Yes. 


Well, this source has been | 


in use for quite some years. I don't know what the 
status of that was. 

Q So, it Game” into use 
before impact assessments became fashionable? 


A Yess hat’ = correct. 


O On page 28 of your evidenc 
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Cross-Exam by Bayly 


et chhe bottom of) the imst:paragraph,, you say that it 
may be expedient to open a small quarry near a remote 
facility where only limited quantities of material are 
required. What do you mean by "expedient" that it 
would be less expensive, or -- 

A Well, there are a number 
of factors which obviously come into play. It depends 
where the facility is located, what alternatives are | 
available at what time of the year the work has to be | 
done; the quantities of material that have to be eo 
The environmental implications of either opening a small 
quarry or withdrawing material from a larger one -- 

perhaps there are other conflicting demands. The 
quality of the material that Ys; néquiredy-aaliethese 
things would have to be taken into consideration, but 
it would seem reasonable that, for example, in the Tuk 
Peninsula area if eer ere required 20,000 yards of 
gravel) to: buildia drilling pad and thatwsuch material 
was» avaiwlab le: without rcreating any major impacton the 
site and that such was in conformance with the management 
plan of the ce ee ar ee Ae be that -that source would | 
be opened rather than hauling material across a winter 
road from Yaya Lakes, which occassionally happens at the 
present time. 

Q This is the tentative plan, 
Eekake site; om iGul f.Q4)! cimathe (Parsons Lake area. ¢iThey 


talk about using a number of local deposits, rather than 


going to one of the large sources that have been looked 
at by both the government and it's consultants. 


A That's correct and two | 
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sources of material are presently being used in the 
Parsons area to supply the requirements of field delinea- 
tion at the present time. 
O This would be one of the 
assessments that would be beneath your gaze and you 
would leave to.the company to do, 1s that correct? 

A The assessment of the 


quality and quantity of material available in the Parsons 


Lake area? 


QO Yes. | 
| 
| 

A Gulf Oil have already | 
| 

provided a very detailed evaluation of the --.of.sub- | 


deposits in the Parsons Lake area. 

Q Do they provide the en- 
vironmental assessment too, or is that something that 
the government does? 

A In this case, the consultant 
provided merely drill hole logs and other information -- 
geotechnical information. They didn't provide any 
environmental assessment of this source. 

@) N@Woiedint) GangkUrns you 


to page 29 of your evidence, you state that there is a 


geotechnical evaluation of three sources which has 

been done, and it estimates that there are 36 million 
CUbi@.Varde.in khen., vou gonon toysayyshat if sthis 

site is eventually developed, it can be done in such | 
a way that the natural features and the aesthetic appear- 
ance of the area are not affected. Now,,. Mr. ySQOEE 
spent quite a long time cross-examining gravel experts | 


and determined that when you take out a large amount of 
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gravel, you leave a large hole. What I'm concerned 
about is’ 1f eyow have any suggestions ‘of ways) that this 
hole can be dealt with, as'vyouw'seém told this, that you 
might share those with us. 

A Well, this particular site 
has been the subject of intensive investigation by the 
department and also the members of the I.B.P. panel 
who have a vested interest in this particular site. We 


: now ad. 
inspected “the - wi Disay (we -- «myself sands mepresentative 


} 
' 


From I.B.P. “inspected thiscsaite thast summer on «two 
occasions for several days and looked at the area verv 
closely to determine what features of the site were 
important to the I.8.P. pfogramein ,i els tbwiier gone in 
which this particular site falls. We've decided before 
we did allow any drilling in this area that certain gravel 
extraction could proceed without jeopardizing the area 

as part of the I.B.P. reserve. 

9) But you're not suggesting 
that we wouldn't notice it if 3Gomilhnomicubic yards 
were taken out of there? 

A Thereisynetl3é mrllien 
cubic yards on that site. That's the total possible -- 
potentially available material from three-sources. That 
particular site has been estimated to contain 20 million 
yards of sand and gravel. Our preliminary results for 

program . 
our drilling/last week jndicateq that there may be 15 
million yards in total. Now, whether that-- 
RSFALI I'm sorry, 
how many? 


A 15imilidoueyardscofean 
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estimated potential of 20 million, but of course these 

are, very preliminary figures, the data haven't been-- 
Bey DAYLE Well «Din. Inglis, 

ar vou. takev is taliionvcubic yardsyoqut,. how big, a. hole 


ao you make? 


A Well, this very much depends 


on where the material is and where is the -- obviously 
we have. to. lookwet the a= 1's quite a large.site.~», You 
have to look at where the material is available and we 
have a planner who is employed to project how the 
material can ke removed to the satisfaction of I.B.P. 
and to the government. 

0 Well; what does it do, 
does it create a new lake,or dowyou remove. a hill or -+- 

A Well this is a -- this 

the 
Per iculak eGurces,1S .in/formyet ca larde pidge andust's 
possible we may be able to remove material from the side 
Op uthne: heii. 

0 From the side of the hill? 

Pp. That 5S, POSSib16 seat Bus 
speculation since I haven't seen the results of the test 
program. 

O SO, nEomsthe other side 
it might be unaffected? 


A Well, the intent was that 


—3 When 1 stalk about @aaesthetic anpeanances.,..the aesthetics 
| 


enter into it from the part of, people travelling, down 
the river, and, to my mind and to those of many people 
that have been involved with the I.B.P. site, the most 


interesting feature of the site is the west facing scar 
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ane the relic stands of white sprucewhich occur on the 
west side of this particular source. Now if we develop 
the east side of “the source in a stream valley, then the 
résults would not be visible from the river, although 
they certainly would be from the air or from anyone 
travelling for some reason who's deliberately goina to 
the ‘quarry site. But the principal feature of that site 
om interest bOecrpS. was tie relic’ features Or white 
spruce and some others. 

O So, what vou're saying is 
you wouldn't see it from the river and it would protect 
this’ stand ‘of white Spruce which the I.B.P. site’ people 
think is particularly important? 

A That's amongst other 
features and any manavement plan would have to be done 
MP scons et ion With 1.B.Pl"* tire 2S,’ an Lact, being 
dene at the-moment. 

THE COMMISSIONER: “At any rate, 
if it were felt necessary to develop this site, that is, 
the way in which it could he developed with some measure 
of consistency with I.B.P."s objectives. “That's the 
sa ze =oSe Ey y-238- Tt? 

A Thac es Light, yes. 

MR. *BAYLY: “Now, on page 30, 
you talk about it being possible with careful management 
to meet the various demands on granular resources, tert 
referring particularly, I°think, to the area near Parsons 
Lake, but when you say "careful management" are you 
projecting needs over a ten year period, a twenty year 


period, fifty years, a hundred years -- how do you scale | 
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bel gions 

A Well, this is one of the 
problems that the department is faced with at the 
moment. It's obvious from what I've said earlier that 


we are not aware of all the gravel requirements in the 


delta area. It's Gbhvious that certain priorities 
have to be established. Obviously, one of the priorities| 
is that the granular requirements for the communities 
be met. 

0 Well that doesn't solve 


the problem, though, does it because it stili doesn’t 
tell me whether they'll be met for the next 20 years 
Or the nexc 1007 years: 
A Well, Loe = ai one 
present time, with the figures changing weekly - - 
THe COMMISSIONER: Your mean 
the figures of gravel deposits? 
A The demand requirements -- 
TBE COMMISSIONFR: Oh, right, 
Pigut, se10nt, 2i9gnt) "Ligne. 


are ; 
A ~-/changing daily and 


every 
it's impossible to say whether/development in that area 


can be met as -- from the figures I have at the moment, LOT 


the requirements for Inuvik, the requirements of the 
gas going system as proposed hy the mrouucers, the re> 
guirements for the Inuvik- Tuk Highway I feel that | 
those projects, in the terms of which I have described 


them, the gravel requirements could he satisfied. 


QO How do you find out what 


are : 
the gravel requirementsyfor a community? Do you go and 
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ask them? 

A Well, tnis i118 what the 
Government in the Northwest setters eta pl has been doing, 
This is the figures that they've produced. 

0 Well, do they ask them 
woes Grevel hey eed ror ten years, or what gravel 
they need for fifty years? 

MR. MARSHALL: He can't answer 
Se cuestaon Jike tiat sir, Les == they get information 
from the Government of the Northwest Territories and he's 
not here as a representative of that government. | 

MR. BAYLY® I"m not suggesting 
Chet he ie, Sl Dwe eas here Lo tell usrabour Torecasis 
and proper management and if he knows whether all 
the communities give the forecast for the same number 
of years, that will tell us something about the value 
of those estimates. 

THE COMMISSIONER: Well, make 
a comment, if you wish, 6ir. 

A Well, the report prepared 
by Makale and Holloway and Associates covers the forecast 
demand for a number Qt years. I don't know the figure, 
but it is at least ten years, I believe possibly 
more, But the great difficulty is that 1t°s almost 
impossible to separate the gravel requirements for a | 
community in this area and that required for development 
since the two are inextricable. They go hand in hand, 
in other words. So. that Inuvik is only asking for three 
million yards for itself because it knows it has to 


satisfy a possible population of six or ten thousand | 

































7 ssi 
ve na! Y 


1) 
-_. 
4 


: | 








| add sadw. as. aidg ytiomt, 7 


{ : 7 y > ee 


.«enlob osed 6c, aoirgtizzst ee ons . At aoe _ os : 
' pop Rowbo pa evi gen", an save oe | a 


mont Aas yedt, ob [few 9 ey Z 


@ ra) WK4 


7 . 
laveaip tedw x0 ,ateeY 942, 107 haan: yods faverp gers 


Sexes yote2 30 ae 


vpee 


sovans J nap ot . -TANRPAM oF 


noLsamrolal tan vais -- bat .ain pads adit nee. 


7 ts 


_, 


» 


‘ot Sos asinzosci pie! seswitsov any to tasmntaveD ans moxt; 


co Ue 
Snennrvevoo. tant, to evissineaszqs?, 6 a6 ayer, jon. 
j im 

pnitgespoue gon m'L,. sYI¥AT. .AM i 

~~ af 

A a » ‘of —/ 2 re ~ ' 7 s 
tesoeto0t dguods au List? oF si98n ef at Jud 4 248 BL on “gead) ah 
fy 
[is tediornw awonsk on hag toenepsism 1990e ba6 art 

: . 


imun omea oft 20% sesso rot edt avip celsinumnos ‘ods eS 
at 


7% 


auvisy add tuods, oaiddeame eu. [lot Illw jen? ,etsesy to. 


-aotsemizeas seatt to 3} yo 


; 
tem , IIs 24K0LBRIMMOD 3H at 
: oe 
1 f ¢ ue" t ,?nermhioo 5s : ips 
oy Oy 
f aif : lee 
| 7. | ‘ ods ¢ i? ee . i ew 


sho9%O? add atevon astéis0eeA hits yewolloy hea a feneM vod 1 
a 

.etupt®? edt woat t’*noh I ..2atsay ip tadmyn & 303 Bremsh ! 

iieeo avetiod 1 ,218ey mod. dans 3s ‘ rt Sod’ 

ei veineiliib tesxp ade add .sitoMm 

to jnoemetinups: tevaxe of4. 3374 Sales o7 aldizs0qms 

af 


r a 
tnemsofeveb 1ot bertuest 2604 baa so1s sind at Seach thd - ee. a 


7 7 a 
~basd.al based op yadT <oldsnissxant Sts en, eds, aonis. j ad 7 


ssid? tot patiss vino et ALvuat tad3 is ay -abrow itl L ea he 
od asd 3k 2voad 32 seveved tiesst x02 abisy a 7 |) 


‘ea a dik 


a 
ve 


} basevoty net 10 xta to COLPAA ET OMhe oldts 
i ; i 7 


Sess > Fh! 


ee | Oe iS ee Pein oe 























SEP OR TING LTT, 19715 


Inglis, Speller 
Cross-Exam by Bayly 


people and that there will be if this development proceeds. 


So, it's very difficult to -- as more development is 





proposed, then the community will presumably up their | 
requirements to provide for roads and upgrading airstrips 
and so forth. 

Q Well, this makes your job 
Very citricult, Dr. Inglis, — takevit,  €0 Make sure you 


set aside enough granular materials for the various 





competing uses. Is that fair to say? 

A Thet's right.andy i think 
that what it comes back to is that perhaps a regional 
plan is required before the ceilings can be placed‘on 
some of these figures. Obviously if someone -- if the 
Government in the Northwest Territories or the Department 
of Indian Affairs and Northern Development is prepared 
to turn around and say that all right, Inuvik isnadd | 


serve only a population of 6,000 people, then we can 





very Guiekly come up with a figure for the gravel aemenae 
for this community. If -- but until such figures are 


produced and I think Mayor Robertson made one or two 


| 
suggestions last night about what this, the ultimate | 
population of this town might be. Until such a figure 
is actually confirmed in the regional plan, then it 
would be very difficult to make much headway on this 
issue. 

A But you're not even dealing 


| 
with the same number of years, I suggest to you, for 


the communities and the -- say the applicants for the 
gas plant. Shell, for example has given you figures 


projected over a twenty year period. 










ae 
fein bs , 
ae 


Jaqtstests eabbexpae ee s 


é 7 . 





ip 
aot pies 2oNXsin aida 


if V1 Weal roth 
HOY e1ve oxen of yak pig 1 cio SPivORRSIS yt07 | 
avoi ty eats 103 efatissan xefuasse Avon ob " bias 308 8 
Syse od ain3 jadd nee Te 
tnin? I bes adi 2 ‘aa 4 






e¢°A* » sre 


Lénoiest s egsnisg ted at of 4osd semon ti tedw tant 


no heosla ‘ed 152 apatites od e1cied beziups: aL aalq 4 


; : 
| od Zt -~ eacemoe 3f ylevotvdo -eowplt seeds Io emoz 


“nemirsyed end to natzosirtet Jaowtsiom edt ni jnemmrievaD 


hexsgetgq at dnemgolaved aiAns10On fas eaetisttA metbal to 


fade. Atvenl ,aHipt fis gsed3.vae Boe Savors nive oF 


a 


n6> ow cedt \sfaneq 000,38 t6 aokesiugog s ylno evie2 
shnsmeb [ovexp of% 10% ovupit se diaiw qu emoo yftetup yiev 


oie sozpit dove Itiny Jud -- YE .ydinummtom eidd rot | tl 


eiupi? 6 dowe [ignU .ed ddpim awot eid? Io noiseluqog s¢ 


$ 
= ee 


th medt ,asiq Isnolpex adi at, hemxiinos Ylisutos at c¢ 


sifs no yswhsed doum etsn ot tIuoi23tb yrev ed Sivow 


| 


-ouaek 4s 


1503 ,woy oF Jzeppve I 2168Y to redmun amaze paz ative ys. 


jen {rob nove goa st' YoY tua & | ¥ ‘ac 
| 

fi 

) sdt tot agnscilaqs sad yse -- od bas eaidinummop edt — 8s 
- 


. asuuplt voy aevip esr elqmsxe 203) tieda 


dim igh wee | 


a 
.bodzeq Is0Y ysnews 5 neve | 


f > 
7 


an) «= 


~wt to ano sbem noatztedosd aoyeM Amis f bas bsouboxq los 


sismitiuvu oft ,aids tedw Juods 3ipin tes! snotszeppue fs. 





> 


~) 


oar | 


b= 
LO 





137 2G 
nolis, Speller 


a 


f 
Cross-Exam by Bayly 


VErYoPOots Intognakacn ony cy equlirements;)ast l’wet sai 


O You dowant toihave .fieaures 
thate were, consistent. 1 sucicest to vou; over’ a.number of 


VeEarSynah) aye,eyents You a want, termake sure that You 
were, dealing with forecasts for the same period of 
years for the competing users’? 
situation» ‘ves. 
is really-.impossibler,tepde yeur baskmwibhotitvthats 

I Vet lyuladorbeonbonk nee 
Lmposeibley |poherd thanksst +makeseib|vétyedtiifbheuht 
because the. government is in the position of managing 
resources. We can’t possibly tell what =-- I don't think 
we'll ever be in the positior te tell what develonment 
has been forecast, what changes are goina to made at 
any, given project at any given, times.» ,If);someone rdecides 
in two years«time to build a railroad through here, then 
the whole picture changes dramatically. Wecan't wait 
until everyone has come in with absolute final desian 

_ because 

information i don't think that material will ever he 
available. 

Q So what you're asked to 
do then, is to react to developments and requirements as 
they are given to you, rather than to say there is this 
much there, and therefore, a certain number of things 
can take place using these resources? 

A Well, we can certainly 


forecast what the demand may be and I think these are -- 
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the figures I've cited here are forecasts over various | 
periods of time, depending on the information that we 
have at the moment. Yes, we have to try and accommodate 
these demands in some form of management plan. We can't 
wait until every potential developer has produced his 
utlimate final design. 


Q TEAS .nOtCAFUsSt. you, that 





reacts to them, the resource itself, whichis fixed:has | 
to be meted out to the various potential users. The fact| 
that somebody, may decice to build a railway, for etre) 
may not be a decision that they can make if you've alread 
parcled out in your plans the granular resources that | 
are available here, unless they!re;willing. to, bring.it 
in from somewhere else. 

A a See Sy F LO to 

Q One more question on the 
Shell application. We heard from Messrs. Faulkner and 
Serra of the Shell Company in the transcript at pages 

Ldg se Gete 1VAN0 and Ated/420, ca disci Sei On. Org d Oo Se | 

ef ald, ther-tesead gravel,atr the, Yaya) esker which they 
estimated at nine million cubic yards, and would you 
agree with that figure? 

A ROS al a OUIAC. 

QO Messrs. Faulkner and Serra 


said that Shell's projected requirements were 800 thousand 





cubic yards plus 50 thousand cubic yards per year for 


twenty years for maintenance. Now, is it within your 





expertise to comment on that amount of granular material 





for maintenance in that particular application or not? 


A As far as I'm aware 
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tnererias een ps0 plittie. of, that information provided 
that it would be entirely impossible to predict whether 
such quantities would be realistic or not. | 


Q Now, you don't then have 
a LOrmula fer determing 1h so many cubic. yards of .qravel 


are required that the maintenance requirement to keep 


| 
| 
| 
| 


up the facilities will be a percentage of that per year? 

| 

A No. No, I don't and there's 

| 
sommany other factors. entering into it this would he 


! 
| 
| 


very dafticult to do because «- 


| 


0 That depends whether it's 
aeepac- (Orlal coud worn y= | 
A Yes, it's impossible to 
Sapmt ies Ifa rs sbuilt to¢- with poor mategials to telativea 


ly low standard, then maintenance requirements would ke 
high. If you used high grade materials and do a good 


job initially, then maintenance requirements will be low.) 
| 


Q Given that you had all 
those facts that you knew what the gravel was required | 
| 
for and therefore the use of the facility that was using 


it and you knew the kind of material and the amount of 


trathiienerhusei that the facility was going to get, could | 
you work out the maintenance requirement for a project 
like that on a per year basis? | 

A I think if we had all the | 


information at our disposal, we could make a reasonable 





estimate of demand , yes. 
Q Well, those are things, | 
I suggest to you, that you have to do if you're plamning 


fori ‘thei dntelligent use of this resource because you 
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not only need to know how much 


but how much is required to Maintain it ov 


ted: life. AWoulds you agree with me there? 


A Yes. 

O You aren't in a position 
to know that yet? 

A No 


MR. BAYLY: Those are all the 


questions I have, thank you. 


MR. MARSHALL: Dr. oepeller, I 


have no questions for you. 


CROSS-EXAMINATION BY MR. MARSHALL: 


Q Mee Inglis -*Ptaveta “faw 


questions for you. I see from your CN. wnat you ‘are 


| 


is required for a facility'| 


er1t' Ss projec-| 








Cheywkend 4-4 vowl're failand Management biologist and acting | 


head of Land Management Section, Water, Forest, Lands 
and Environment Division, D.I.A.N.D., Ottawa. I wonder 
if you could tell us what that means? What are your 
responeibi lot ves: 

A My" Tesponsi bilities asa 
Land Management Biologist or as Acting Head of the Land 


Management Section? 


O What does it do? Does it 


control -- what I'm getting to is this. Is that the 


agency that's responsible for the allocation of borrow 





resources in the Northwest Territories? 


A The -- that section has an 
input into the preparation of a granular material manage- 


ment plan for the gravel resources of the Northwest 


Temritories’. 
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Q Such awplan, then; is 
administered and run by the Department of Indian and 
Northern Affairs? 

A Thats: a ght. 


QO It has the jurisdiction 
be 


over the use to,*made of granular materials in the North- 


west Territories? 

A That's correct. 

Q It .has the right to 
allocate between competing uses if there be any for 
Materials in a given area? 

A Yes, 

Q Is there presently an 
administration set_up that handles that? Do you handle 
that or is there another agency within D.I.A.N.D. which 
handles that? 

A Well, it depends on the 
level of what tyne of project is being considered. What 
happens, in fact, is that quarrying applications are 
made to the head of the Land Use Section or the engineer 


in Yellowknife for quantities of granular material or 


rock. The proponent provides an estimate of his material 


requirements. He pays a fee with his application for 
the material. If a quarry permit is issued, if 
the department considers that aquarryingvermit should be 
issued, it's issued and attached to a land use permit 
with it's attendent environmental stipulations. 

Q I was just wondering 
specifically where you fit in in the permit issuing 


authority. Do you issue the permits or do you make 
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Cross-Exam by Marshall 
recommendations to the person that does? 
A We may make reece ete aaee 
for -- on applications. The permits are issued in 


VellLowkna fe. in the Northwest Territories. 


Q I see. I see you're a 





biolodisti., ke’ your panticudam ares, ;then, biological or 
environmental consideration: related to removal of borrow 
resources? 

A Well, as land management 


biologist, it related mainly to the environmental side 





As acting head, it covers the spectrum of activities 
related to the resource management. 

Q I quess the point is this. 
Thais asn' t+ an ectivity that's megarded strictly as? .an 
engineering matter. This is one that within D.I.A.N.D. 
involves both engineering and environmental or biological 
considerations. 

A That may be the case, yes. 

QO Well, I see you have a 
Bahc eat 2oology and-land iM.Se. dni biology withydistinc— 
Hien, presumably) you being ,that zaype,of input into ythese | 
considerations, do you not? 

A Amongst others, yes. 

O Sir, being a biologist, 
i take at, and @ think. you ‘ae,stated, this: 1m,.answer ,to 
some of my learned friend's questioning that the estimates 
given in your evidence really are not your own assessment. 
You don't have the qualifications personally, yourself, | 
to make assessments of quantities of borrow in a par- 


ticular deposit. That's not your subject area. 
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Dey I. ss ge sa ee 
Cross-Exam by Marshall 


A I'm not requireu to 
estimate material in particular sources, no. 

QO You would be awére, though, 
would you,sir, that without sampling and drilling, borrow 
estimates do lack precision and there's not really 
necessarily any agreement between experts as to what 
the quantity of borrow reserves might be in an area, 
without such an extensive sampling program? 

A I agree with that, yes. 

Q Sir, I was wondering if 
in the consideration of the available reports and studies 
in the preparation of your evidence, you had regard to 
a report that is in as Exhibit 437 in the proceedings of 
those bc. 8 t a report of 9). 2. Mollare ann Associate 
Limited entitled, "Gravel Inventory Survey, Richards 


Tsland ‘and Adjacent Areas", dated October, 1972. 


A rom fami LIar weep thet, yes. 
@) You are. 

A Yes. 

O Just a couple oF points fT 


want to refer to in the report and get your comments on 
them. At page 17, it set out that there were 131 pros- 
pects identified and at page 18 under item six -- under 
item five, Dr. Mollard says: 

"Altogether, an estimated nearly 2 billion cubic 
yards of stratified grated sand and gravel deposits were 


mapped in the 13 best deposits." 


I take it,sir, you've looked through the report and you're 


familiar with this identification that Dr. Mollar refers 


fo in this report? 


| 
| 
| 
| 
| 
| 
| 
| 
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Inglis, Speller 
Cross-Exam by Marshall 


A Yes. 
QO In item seven, on page 18, | 
which is part of his summary, he states: 
"The three most promising looking areas are as 
follows: (a) several ice context sand and gravel 
deposits bordering the shores of Yaya Lake." 
That, just stopping there sir, that would be the some 
nivelmDiLion cubid yards thatuwas ireférreéd,-to,al.take it? 
| 


A That's correct. 


Q That's been the subject 





of a more detailed study by A.P.0O.A.? 


A That Lsawight. | 
Q Yes. And then: | 

"(b) outwashed deposits bordering the left and | 

| 

right banks of the East Channel east of Tununuk". | 

Are you familiar with thatAareajnsiry, andhits borrow | 
reserves? | 


A Those were the areas that 


Tndiahraftairsedrilided lastemonth. 


Q I'm sorry, that we drilled+- 
A Those were the areas that 
-- where the D.I.A.N.D. and geotechnical program was 


conducted in January and early February of this year. 


Q What are your estimates 


of the granular material reserves that are located in 


A I think I've stated those 
in my testimony. I don't have the figures. off the top 


of my head. 


| 

| 

| 

that general Tununuk area? | 
| 

| 

Q I note in Dr. Mollard's 
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Hngiae, “Speller 
Cross-Exam by Marshall 


report that I've been quoting to you from, he's got one 

area here identified as "prospect number 11" between 

Tununuk and Reindeer Depot one mile inland off the Fast 

Channel, estimated probable minimum cubic yards in 

prospect,twenty-five million. Would that be one of the 
have 

ones that you'd/looked at, sir? 

A I believe that's) -= i may 
be wrong -- but I suspect that site is located within 
the I.sBaP. biological reserve that has been proposed and 
therefore, falls into a site that the department is not 
currently investigating. 

Q ie idewantorovgethanto that 
with you a little bit later. I gather there is some 
deposits near Tununuk that are within a proposed I.B.P. 
Site and some that are without. 

A Thats praght- 

QO Now sir, under item seven, 

item 
continuing/C under it, this is ca iconsideration Dy hbr. 
Mollard of the three most promising looking areas~ (¢c) 
is: 
The west facing escarpment of the Caribou Hills 
between latitude 68 degrees, 44 minutes to 68 
degrees, 51 minutes." 
You're familian with, that area tas well, usiv? 

A Yes, I am. 

Q I gather that seven 
Minutes is seven nautical miles, is it? 

A Could you repeat the ques- 
tion? 


QO Seven minutes of latitude 
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Inglis, Speller 
Cross-Exam by Marshall 


Ve about = 4's! seven Nautical miles? “That”s the size 
ef the site that we're talking about here -- that Dr 
Mollard's talking about here. 68 deogrees, 44 minutes, 
to 68 degrees, 51 minutes. 

aS Oh, I assume that's =-- yes, 
presumably those coordinates cover the area. 

O Yes, it's auite a large 
area Tis sever nautical miles. 

A Vag U.nhs, - agree wir 


that: 


reference in the report ‘sir, but evidence has been 

iver berore nis Inquiry by witnesses Tor the’ proaucers 
that approximately 90 percent of the two billion cubic 
yards of reserves found by Pr. Mollard or estimated by 
him were in the Caribou Hills area. “Does that correspond 


wreh- your? Knowledge? 


6 


ereentage’ figure, Put’ certainly it would’ be a significant 
proportion Of all the available’ “= OF “all™’the potential 
eter Les ony tre areas . 


| 
QO There's one prospect that 


| 
Dra "Mollard-tooked at/in*the Caribou Miltls’ and’ i'r satel 
ask you whether or not you're familiar with it and agree | 
| 
with his estimates. “He*s identified it as prospect | 
number 12, East Bank of Fast Channel, north of Reindeer 
Depot in Caribou Hills. Estimated probable minimum 
cubic yards in prospect, 120 million. Are you familiar | 
with that area, sir? 


A I'm familiar with the area. 
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TOLLS » opel ler 
Cross-Exam by Marshall 








1) Are you asking if I agree with his ‘estimate? 
2 Giv wes: 
7 A Well, Ripley, Klohn and 
4| Leonoff have an estimate for that particular deposit, 
5 if we're referring to the same one which I can't tell 
6 | without looking at your maps and photographs, but 
7 assuming that it is, then Ripley Klohn and Leonoff have 
2 a somewhat lower figure. On the other hand, this site 
9 has never been investigated in any detail. There have 
1] 
19 been a few hand dug test pits there. As far as I know, 
11} Mollard didn't do any work in there. Ripley, Klohn 
12) ana Leonoff didn't do anything other than a very broad 
13 | reconnaissance operation because we were not in the 
14] position of issuing land use permits for that area to 
15 | conduct such surveys. 
161 ; Q I haven't the coordinates 
17 | onthe page in front of me, so Em not able te check 
2a that. What estimate have Klohn and Leonoff given for 
19 reserves in the area that you've been referring to? 
20| A The major sources on the 
21) west facing scarp of the Caribou Hills within the core 
22 area of the I.B.P. reserve would be numbers 323-A and 
23) 324-A. Within 323-A, Ripley, Klohn and Leonoff estimat 
24 | 5 million yards and 324-A, they estimate ten million 
25)| yards. The "A" disignation signifies that Ripley, 
oie! Klohn and Leonoff consider that these two sites should 
27 not be developed with respect to their position in the 
28 | I.B.P. site. 
“ Q Proposed I.B.P. site? 
aoe A Proposed I /BJP. site. 
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inglis, Speller 
Cross-Exam by Marshall 


Q Now sir, I was wondering 
igevyouetdouldscomment on this proposition. It's clear 
that there are very substantial reserves of granular 
materials that have been identified by Dr. Mollard and 


others in the area of the delta, Richards Island, Parsons 





LakeutiprecMolhbarddgivesa@tfiigure tof 12 *bibivonhcubic 
yards. It's also clear that a very substantial portion | 
of those reserves are found in various parts of the 
Caribou Hills. There's been evidence that a stretch -- 


— 


Tlpabtievehtt' ssabGut 40 més beng in: therCcariboushHatis 





tehbeingnpeososed tasnanidikhe. Petsine. tis tiakweorrect? 
AmeI.correct*to this point? | 
A EXGept ethatys canbe agate 
DE. Mollard*s figures for thestotal auantititesseeither 
inethendélta*or’in hills based ionshis report. 
Q Have you got a figure of 
your own? | 
A I don't have my own oe 


| 
other than those that Ripley, Klohn and Leonoff propose. | 
The Ripley, Klohn and Leonoff work was done quite some | 
time later than Mollard's work and Mollard was a con- | 
sultant to Ripley, Klohn and Leonoff in at least part of 
this job, so I can't believe that Ripley, Klohn and 
Leonoff would propose such conservative figures for 
ayvailablel materialmif;rin fact, vthrees years: oroctwo years 


previously, Mollard had come out with a standing 2 billion 


cubic’ yards for’ the delta area. 





Q Well, that's perhaps 
something that we could get some more direct information 


on, rather than your speculation. What sort of figures 
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favios, 'Speller 
Cross-Exam by Marshall 


are proposed by Ripley, Klohn and Leonoff then, in this 
general area? 

A APE ca Roll G a ae 

Q I'm not talking about the 
areas that they recommended, I'm talking the areas they 
identified, including these awege ie iitihey Wehought for | 
geotechnical or environment reasons ought to be avoided. 

A I believe I cited a figure 
of; well =- I'll check —4i.n myreestimonyert Paces, 

I note that in the Richards Island, Caribou Hills area, 
this excludes Parsons Lake and the area adjacent to 
PansonsiiVake »eshni thewRiCchards Island, Caribow Halis | 
area, the consultant has evaluated a large number of | 
potential sources, which, together have been estimated 
to contain 80 million cubic yards of sand and gravel. 

QO Do you know whether that 
figure includes areas that they thought ought to be 
avoided for geotechnical or environmental reasons? 

A Yes # itedoes. « These 
figures can easily be derived by just going down through 
the -- all the columns in the Ripley, Klohn and Leonoff 
report.- Di's a simple tabulatwoncou Pwbhinkdthat's, for 


this particular area, it's a reasonable figure. I'd 


have to go through Mollard's report and evaluate his 
sources in the same area to provide a valid comparison. 
Q What I'm interested in, sir, 
ji whether oxjmot youods mm bhobogiet, think eehatithere 
are biological or environmental reasons that make it 
mandatory to set aside a very large I.B.P. site, which 


is the site of a large portion of the granular materials 































ehdo me sorts Benoa: 


is | < eabeny 
FF alesis be 
jenn Amity Die) he 
: i 7 





; ne ® 
eft suods: oniaties ton mt Eh i) fj 2 pnd pe 
yodt epoems) og pataisd mi pebnenemees vedic 
tot tHpwods yore sans ndhan vend panibus oat wh om 
-babhova od of tripe eitassex Jnemtoxivns 20 twpiadossoee | 


srupit « hetio 1 svetiled Tt TE re a) aa ® 


,3° eps? -ynomigaed ym nb -- Adoflo iy -+ [lew vie». 


6815 2£lh-vodigs>,, bnaaleal abrsdeist edt nt gsdo. ‘stom I 


a 


‘ Fed : q te 
ot gnevetSs sa 1s edt bee otal enoe1s4, esbuloxe ali tL le 
afftH wodise) ,baslal abasroth ong) at .eisd encersd | oh> 
} 


Io 1sdmun spisl s botsulave ead tnstivanoo edt ,setS | 


rye 
i 


hetemitea nasd overt ‘teltsoot ,doidw ,eeo%uo2 Lsioaetoq 


leve1p bose base to 2ebasy oideo noiflim 08 nisdnos ot 


45% yanystiw wont vov aa Q 
od of adpwo grpyods yerdt tedd seems eobulont ezypii 
ceqoeser Istnamnorlveas ro [sotadostoop 10? bebLlovs 
eeeiT .a@90b gi 4.29% A 2 
4pouorde awob patop taut yd- bevicteb: sd gitess: nso. eexypit> 
tlogosd hos ofeolk .velais edt nt gammloo edd ils -- siz: 
102 ,e'ssehe Anids I .notzeludss, sigqmi2a sn’ 2°91 .duogs 
h'L . .etwpk? eldsnoeset s), a'stt ,sems8 ysaluoiti160 aide 
aid stavisve bas s10ogex 2#' bislloM sipyotAs op, oF eved |b 


; > 3a 
.moetrsamoo Blsav 6 sbivozgq oF sets. sme ond ot Beoxy08, | C 


~ 


tte .ot betestedni m'l sadw Q 7 ane 


stedt ganis Anidd ,tetpoloid 6 e5 ,woy tom to maven a * 


_ 
ara Ps 
doinw ,edie .t.8,1 ater yiev. rer 49a a 


gist ssdem sslynexp edd to nois3og: ep mali: 5 ae ke 
. ” pa - a 
4a at : 7 ss } 7 

















197239 


Anglais; Speier 
C ross-Exam by Marshall 


that are found in the delta area, are there biological 
reasons that make it imperative to do so: 

A Apparently ‘1.B. Pisces the 
CL. Bae (panel responsible for that —-- the IL.BwP. 
panel responsible for nominating the Caribou Hills -- 

THE COMMISSIONER: Yes, we 

them. 

heard af rom Asshskhink Mrurlianshal kis just taskingwrou efor 
yournopia on. 

MR. MARSHALL: Whether you, as 
a biologist think that there are biological or environ- 
mental eeeaaanie that make it mandatory to avoid this 
area? We've heard from the I.B.P. people and I think 
Dr. Bliss had some comments on this area as well. 


A IT haven't reviewed their 


proposal in sufficient detail to say categorically 


whether that particular -- the entire site was necessary 


to yachieve the ends of 1.B.P. or not. 

QO Sir, you mentioned that 
your department had environmental assessments of borrow 
sites that were identified by the consultants Ripley, 
Kichn, Leonoff, or did I misunderstand syou? 

A Do you mean did I say 
that Ripley, Klohn and Leonoff had some environmental 
statements on each site? 

QO Well, you said that and 
you gave us your views as to what weight should be 
attached to them. I took it from from your remarks 
that your department had, itself, done environmental 


assessment of these sites. 





A We do environmental assess- 
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Inglis, Speller 
Cross-Exam by Marshall 


ments as required on these sites. We don't have a 
large body of information on the sites at present, no. 

QO I see. Your assessment 
awaits an application, does it, to develop a particular 
site? 

A We've - we're in the pro- 
cess of assessing a number of sites but we haven't 
covered all of the sites that identify the Ripley, Klohn 
and Leonoff -- those that we have -- it's possible that 
those sites that were drilled this winter in the Tununuk 
area, East Channel area, may be developed with 
a minimum of environmental impact. 

Q I was just wondering 
whether you had an overall environmental assessment of 


all Of’ the sutessthat have been identified. 


A This hasn't been completed 
yet. 

@) te-thive a project that's 
underway? 

A Yes, "at is. 

QO When is it expected that 


that's going to be ready? 

A I think it's an ongoing 
program. We'll -- obviously, we have very little 
information at the moment. We have information on four 
or five sites in the delta. As we expand our informa- 
tion then presumably we'll just add to this. 

MR. MARSHALL: Thank you, those 
are all the questions I have. 


MR. GOUDGE: No questions, sir. 
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THE COMMISSIONER: Thank you 
very much Dr. Speller for’ your discussion on the impact 


of cumulative developments on wildlife in the delta, re 


| 
] 


thank you Mr. Inglis for your discussion of granular 





materials. Both of you were very helpful to us and 
we certainly appreciate your cooperation. We will ad- | 


| 


journ, then and the formal hearings will resume March 


Loi .-~ Monday, Maren Lo ak Lv o “elock an Yellowknife, 
(WITNESSES ASIDF) 
MR." BAYLY: Sir,” perhaps we 
could meet to find out just what we're going to start 


| 
| 


With. 


EHEr COMMiS STONER s Well, LE 
was just going before you meet that I would -- that we | 
have had a very useful examination of the delta and 
it's environment and the problems of the establishement 
Onan energy corridor ain the context of the other develep= 
ments that would occur. We've examined these problems 
and I take Zt the Next “Stage isto listen ‘to Arctic 
Gas's evidence regarding how they intend to cope with 
these problem in thejrcross-delta line. Upeererana 
they have a technical panel and an environmental panel. 
I suggest that counsel, in preparing for the continua- 
tion of the hearings in Yellowknife should bear in 
mind that all of you, with the exception of Commission 
counsel, presumably in some measure at least, consider 


yourselves adverse in interest to Arctic Gas, speaking 


generally for the purposes of developing a cross- | 





examination. | 
| 
i 


I suggest that since Mr. Gibbs| 


no doubt has a very great interest in the technical 
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panel, you might let him take the pulling oar with that 
panel and make sure that you don't all soend your own 
time and that of your advisers reviewing problems that 
others are examining. 

When you come to the environ- 
mental panel, I would appreciate it, Mr. Bayly and Mr. 
Evans,if you would coordinate your preparations so that 
you don't both seek to cover the same ground with the 
environmental panel. I think that's economical from the 
point of view of your own time and the expenditure of 
the .ekLORtpOLeyoureown edviseres, Lythink,ifewe proceed 
in that way we can achieve a great deal in a short | 
time when we get to those two panels. I'm not urging 
them~,tO Geng jUprOnsgyOuUyMeieMarcshallyebutek thinkethat 
TAIUsSEswant j them, yi fathey }domgang wipsonayourto.doyat in 
an organized way. 

Well, you have your meeting 
thenaand.I 'myanightz,yamsl not, pinesaying «wel re-adqjourned 
Labi Marehrwl5 . 

MR. GOUDGF: Yes sir. The 
formal hearings would be adjourned until March 15th 
at 1200.0 clock-andelL thinkucounsel careéen- all rhaveuwthe 
Same understanding and we can perhaps confirm it in our 
meeting that we will begin then with the Arctic Gas 
technical panel on the cross-delta proposal. 

THE COMMISSIONER: T want it 
understood that when we get to Arctic Gas's technical 
panel, they're dealing with specific subjects and it 
won .t be pnecessany ,and)}certainly;.L den!t thinkrit «wibl 


be necessary to discuss the problems in general terms 
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with the witnesses. I think specific matters of impact 
are what will concern us then. We've had a review of 
the whole delta situation. We've examined these problems. 
We understand them and now we want to know what Arctic 
Gas intends to do about them and I think your questions 
should be directed to the specific measures they propose 
to take. 

After that, we'll be into 
Phase Four and moving right along. 

MR. MARSHALL: Mr. Commissioner, 
I should weneich that Mr. Goudge asked me if I could 
arrange for Dr. Clark and Dr. Cooper to be added to the 
technical panel as there were a number of areas we wante 
to explore in cross-examination with them. I haven't 
discussed it very far with Mr. Goudge or any of the 


other counsel as to whether or not there is specific 


items that they want them to cover by way of direct 
evidence, and I take it, if there are such areas, they'l 
let me know and I could then perhaps’ have some pre- 
pared. 

I expect they'll be available, 
I haven't spoken yet with either of them but I passed 
on word that Mr. Goudge wants them up here, so I'm sure 
that's all it's going to take. 

THE COMMISSIONER: All right. 
What I'm getting at is I don't have to be taken through 
the whole course on frost heave again -- either in chief 
or in cross-examination. I don't have to be reminded 
again that there are birds nesting every summer in the 


Mackenzie Delta and so on and so forth. We can assume 
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l that I will not have forgotten all of that in the next 
7. three weeks. So, we'll adjourn and thank you again 


Z gentlemen. 


5 (PROCEEDINGS ADJOURNED TO MARCH 15, 1976) 
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Yellowknife, N.W.T. 
Marehi 26503976. 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSIONER: Well, ladies 


and gentlemen, are we ready to go? Mr. Marshall? 





MR. MARSHALL: Sir, the 


surroundings look familiar and I've a suspicion that 





some of the people on EDs panel today have been here 
before. They tell aon a year ago today that they made 
their first appearance before you, Sir. 

We are going to commence with 


the technical panel pertaining to cross-delta. Members 


of the panel are Mr. Williams, Mr. Purcell, Dr. Hollings 


care Vesa 


head and Miss Minning. All of them have been previousl 
sworn, sir. 

Mr. Goudge asked that I have 
Dr. Jack, Clark and Dr. Dick Cooper available for cross- 
examination. They are here in the room and I'll add 
them to the panel once cross-examination gets under 
way. 

Sir, the cross-delta technical 
evidence of this panel was circulated some weeks ago. 
Since then, Arctic Gas has made certain refinements to 
its plan. They have been set out in a letter from me 
to Mr. Scott and the participants, dated March 8, 1976. 


Sir; 1. wouldalike to file a.copy.of, that detter and the 


a 


maps that are attached to it as exhibits, and I propose 
to read the letter into the record. 


rt so. a..vekter to. Mr... Scort 


from myself dated March 8, 1976, re CAGPL plan refinements. 
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"With respect to the plan for Canada north of 
60, Arctic Gas has considered possible modifi- 
cations to accommodate environmental and socio- 
economic concerns raised to date before the 

Inquiry. Changes in the Government of Canada's 
plans for highway construction, and changes 

to staging facilities in the Hay River area. 
My purpose in writing you is really to set out 
these changes so that you and the participants 
will have an opportunity to consider them in 
advance of Phase 4 of the Inquiry, heading - 
(a) Environmental considerations, compressor 
station CD-08, Mackenzie River Delta. 


Concern was expressed by 


Dr. W. Gunn as to thelocation originally selected 





for station CD-08. At his suggestion a new 
location was examined and a decision was made 

to re-locate the station 1.4 miles to the west. 
The plan was amended as part of the consolidation 
Filings reflect this,’ *While Dr. Gunn preferred 
this new location, his general concern relating 
to the location of processing plants and compres- 
sor stations within the delta remain. His 

views appeared to be shared by Dr. Tom Barry 

of the Canadian Wildlife Service. Accordingly 

a review was undertaken to determine whether or 
not CD-08 could be removed entirely from the 
delta. Although detailed assessment has not 

been completed, work has advanced to the point 


that Arctic Gas believes that such a move can 
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be made and has decided to re-locate CD-08 

to Tununuk Junction 16 miles to the east of 
its present location. 

(b) Socio-economic considerations. The ques- 
tion of inter-action between construction 
facilities in communities has been raised a 
number of times before the Inquiry. Arctic 
Gas has considered this evidence particularly 
as it relates to communities of Fort Good 


Hope,Norman Wells, Fort Norman and Wrigley. 


On the basis of advice from its socio-economic 


advisors, Arctic Gas proposes to re-locate 
certain of its facilities in the vucinaty Of 
those communities. Particulars of those 
changes are set out in Appendix "A". 

(c) Non-completion of Mackenzie Highway. 

At the time Arctic Gas filed its application 
it was anticipated that the Mackenzie Highway 
would be completed to Fort Good Hope. The 
government has since announced that highway 
construction is not presently planned to 
proceed beyond Wrigley. Without the highway 
from Wrigley to Fort Good Hope, additional 
wharves, access roads and airstrips would be 
required. Particulars of these are set out 
in Appendix "B"., 


(d) Northern staging areas. As logistics 


planning for the project has continued, Arctic 


Gas has determined that it would be advantageous 


to alter its plan which propese logistics 
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facilities at Hay River Enterprise, so as to 
include a new facility to be constructed at 
Axe Point, Northwest Territories. This is the 
same location proposed for use by Foothills. 
The site is previously disturbed, having 
been the location of a trans-shipment point 
during World War II. It would be connected 
to Enterprise by all-weather road which would 
require the construction of 15 miles of highway 
from the Mackenzie Highway to Axe Point. 
Revised pipeline route maps, five in number, 
and a location drawing entitled, 

"Proposed Northern Staging Areas, 

Hay River, Enterprise and Axe Point,' 
are attached. Mr. Hemstock and Mr. Purcell 
will be able to answer questions pertaining 
to item (a) on March 16th. Mr. Williams will 
respond to questions as to locations of items 
(ber (ePpeandotd) a% 

Sir, the refinements that I 
have just referred to have necessitated certain changes 
to the panel's direct evidence, which was previously 
circulated. The major changes I have had written out 
and I would like to distribute them to participants 
to assist everyone in following the prepared evidence. 

Sir, I would like to read that 
covering letter to Mr. Scott dated March 15th, to which 
I have attached the major revisions to the evidence 


that was previously circulated. I'll read the letter. 
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" Because of the refinements made to the CAGPL plan as 
outlined in my letter of March 8, 1976, certain of the 
cross-delta prepared direct evidence which was filed 
several weeks ago, requires revision or amplification 
and I enclose the following: 

1. The short passage to be insertedon page twoof 

£ne€ route location evidence immediately 
following the second last paragraph. 

2. Revised evidence in the construction plan. 

3. An additional question and answer to be in- 
serted in the design evidence on page two 
immediately following the answer to the second 
question on that page. 

4. A revised page three of Dr. Gunn's evidence 
which is to replace the old page three." 


The witnesses will make 


when it is presented and I will ask them to indicate 
when their testimony departs from that circulated pre- 
viously. 

Finally, Mr. Bob Webb has 
advised me that through an inadvertance, I omitted 
a portion of his testimony pertaining to whales. 
Accordingly, I have had the third page of his evidence 
retyped and it is enclosed. Sir, I've distributed that 
letter to counsel. 

InWadditaon, sir, I will ask 
the panel to deal with the route revision that Dr. 
Tom Barry suggested in which you asked us to examine 


and you asked the panel to deal with when they were here 





| 
certain other minor modifications to their testimony 
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ALLCWEST REPORTING L-TD. 
RBUPNABY 2, B.”. 


im “Chiek 
: As well sir, Dr. Hollingshead will comment on a concern 
2 raised by Dr. Peter Lewis related to the possibility 


3 of settlement in Shallow Bay. 


4 Finally sir, I have for 
5 distribution the Arctic Gas evidence relating to the 
°| corridor concept. I've asked Mr. Carter to distribute 
j that as we have a statement of the substance of evidence 
8 of Mr. R. A. Hemstock relating to"Corridor Concept For 
9 Parallel Transportation and Communication Modes". 
10 Accompanying that, is a report 
11 by Avcon Aviation Consultants Limited dated February 
12 of 1976 entitled, "Historical Activity Data, Mackenzie 
13 Valley Corridor". 
14 I intend to file that as an 
15 exhibit, sir. The copies have been shipped from 
16 Calgary and are in the possession of P.W.A. I have 
1? enough copies for all the participants. I will discuss 
18 with Mr. Scottand counsel for the participants the 
19 matter of the date for calling this evidence. As it 
20 ezelates largely to environmental subjects, I would 
21 propose to call it prior to Phase four getting under- 
22 way, but this is something that we'll discuss with Mr. 
23 Scott and the others, sir. 
24 | GARRY WOOD HOLLINGSHEAD, 
GRETCHEL V. MINNING, 
25 | GUY LESLIE WILLIAMS, 
ae | HOYT PURCELL, resumed 
27 DIRECT EXAMINATION BY MR. MARSHALL: 
oe . Q Mr. Williams, I'd like 
Bs to begin with you sir, in the route location evidence 


pertaining to cross-delta. Would you please describe 
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Hollingshead, Minning, 


Purcell, Williams, 
In Chief 


1 


the cross-delta routing insofar as it differs from the 
prime route alignment filed in March of 1974? 

WITNESS WILLIAMS: Yes. First, 
it should be noted that with respect to the five 
alternative corridors discussed in the application, 
the cross-delta routing is applicable to the prime and 
offshore -- is applicable to the prime and offshore 
corridors. It would not be considered if the prime 
route was not available and the interior route was 
selected. Sorry, interior corridor. 

On the cross-delta routing, 
the Prudhoe Bay supply line remains the same as the 
original prime route from the Alaska-Yukon border near 
Milevost 195 to a point south of Shingle Point near 
‘lalepost 290. From this point, the cross-delta 
routing proceeds in a more easterly direction to enter 
the Mackenzie River Delta at Milepost 320 near Moose 
Channel. After entering the delta, the route proceeds 
in an easterly direction to Shallow Bay, then north- 
easterly to a junction point, Milepost 372.4 on 
Richards Island about nine miles north of Tununuk 
Point. 

Through this delta section of 
line, major crossings of West Channel, Shallow Bay, 
Middle Channel and Langley Channel are required. In 
addition, about 30 minor channels and five ponds or 


lakes will be crossed. I'd just like to add a foot- 


note to that. I've said here that West Channel is 
included in the major crossings. Actually, it's not 


really a major crossing, it's a fairly minor one. 
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ol 


But I've grouped it with this bunch because it's 


Nh 


scheduled for summer construction. Also, I've referred 
3 to Middle Channel and elsewhere later on in other 
4 testimony, it might be referred to as a north arm of 


5 Reindeer Channel. They are one and the same channels. 
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pseu Holliggsheaqd Minning, 

Williams, Purcell 

In Chief 

The revision of the Prucdtioe 
Bay suppiy iine @lsc involves revision of the location | 
of the supply line, from the Mackenzie Delta. From 
the origin, at Taglu, near the the north end of 
Richards Island, the delta supply line proceeds southerly 
along the west side of Richards Psiand ; “to. a “yunetion 
near Milepost 19.3. From the junction the line would 
move easterly, to rejoin the originally filed prime 
route west of Parsons Lake, near Milepost 43.5. This 
section of route would Ase ce crossing of the 
Mackenzie River east channel, near Tununuk Point. From 
Mrlepost’*43°55'F *to wirepose fl, the route ers etoentical. 
to the originally filed prime route. A fairly direct 
route is being selected from Milepost 71, to rejoin 
the prime route near Thunder River at Mi Tepost *l/72. Wo" 

This dew tee the route 
passes the east side of Travaillant Lake, which while 
previously it was on the west side. Although the two 
routes are widely separated in this area, about 27 ore 
the topography and soil conditions are quite similar. 
South of Thunder River, the route is the same as shown | 
in previous applications, which includes the prime | 

. | 


route as now amended , thus including the route revision 


to the east of Fort Simpson. | 

Q Are there any other | 
location changes made since the supplemental filing | 
dated August 15, 1975, entitled "Supplement To Applications 
And Exhibits Relative To Alternative Routing For The 


Alaska Supply Lateral Across The Mackenzie Delta"? 





A Yes, the location of the 
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Poh ieee, Hollingshead, Minning, 
Williams, Purcell 
In Chief 


Parsons Lake supply line was changed to conform with 
the recently selected location of the Gulf Oil processing 
plant. The supply line has been moved from the north 
to the south side of Parsons Lake. It now has a length 
of about 12.5 miles, and it's junction with the main 
supply line has been moved south about 11.5 miles. 
The Niglintgak supply line 
has been added. It proceeds from the proposed location 
of the Shell Oil Niglintgak processing plant near the 
northwest side of Richards Island, in an easterly 
direction, to the proposed location of the Imperial 
Oil gas processing plant at Taglu. This proposed 
24 inch diameter line would be about 10.75 miles lonc. 
The proposed location of 
compressor station CD-08, on the Prudhoe Bay supply line, 
Has been“ relocated to approximately 1.4 miles, in a 
westerly direction, and this next sentence is new. 
Subsequent to filing this 
evidence, the decision was made to relocate station 
CD-08 to Tununuk Junction, a distance of 16 miles 
easterly. With this change, there will bea’ deletion 
of about 1.5 miles of all weather road, from middle 
Channel, from middle Channel to the former location of 
CD=06," ana at the’ new location; that wWs® the new location 
of Cp-08 at Tununuk Junction; “a2 400 foots a4 ret) ip | 
will be added. 
The decision to use a 
satellite based communication system eliminates the 
need for most of the intermediate communication sites. 
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FR -total of 52 sites ;-"2P in ‘the "Yiikorn and Northwest 
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ALLWEST REPORTING LE-TO, 


BURNABY 2, F.7. Hollingshead, Minning, 


a) 


to 


Williams, Purcell 
Li ets) Let 


‘Territories, are now not required, along with the access 
roads and helipads, previously proposed at these Sites. 
The present plan requires -- typographical error there -- 
requires only three communication towers to he located 
remotely from the compressor station sites in the 
Northwest Territories, and none in the Yukon Territories. 
The three sites are near Stations MD-01, M-08, and M-12. 

QO Thankyou Mr. Williams. 
The Commissioner asked that Arctic Gas give consideratilion 
to the amendment for Alteration to the cross-delta 
routing that was suggested by Dr. Tom Barry of the 
Canadian Wildlife Service. I understand that you met 
with Dr. Barry recently, and you have some comments 
with respect to the -- to the route and the amendment 
to that route that he proposed. Perhaps you could 
cover that now, sur. 

A Yes. §Me Commissioner, 
on February 11, 1976 you had a discussion with Drs 


| 
| 


Barry with respect to the routing across the outer | 
delta. In the transcript, and it's in volume 122, page| 
18587, you asked Mr. Carter to have the cross-delta 
panel be prepared to discuss this suggestion; and | 
personally I'd like to briefly mention the method that 
was used in selecting the route that was filed. 

Northern Engineering was sa 
in October of 1973, to begin an in-depth study of this | 
alternative routing. Mr. Hemstock, who was the proponent 
of the route, outlined the approximate location, which | 
he thought may be environmentally acceptable. So | 


following that, the best scale maps available were | 


o ot 









-— f 
) aaiee. bees a3 - 
va oa + : 


9998 pene capa 


ae 


aetie seat 28 parogoad. 


‘go Tedd. 2a7t9 isaidgexpomtd + oe | oo 
betsool ad ot -aiswoFt nokysoi mummies ead seine. sre 




































>" a0 j ; 
Seer 3 
4% ie 


a | 


| arigines | aot iaAottere xoRRs7qNO? arid nox? vis 






Ss 


bixogizte? nodut ait at anos ns: azedzos init, pee 


.si-m bas, 20-M oLb-tiM deoks ete snag 838 astia geidd oat, | 


VemetlLiWev.IM, soylass 0 or ar roe 
; oad ,’ l i 
svip #262, ef9R9A 260) boxes 19noiae limo? sit 


» 4 S 


3e6tsebrandoo 


si feb o2m of4 02 aolver9es lA, 20% JnembreMme, elt os 


aid Boryxisd mo. 70 vd betaappie sav +ads. paLsNor 


gam vou taeda bastarebayt _gpiw1ae otaibliw, asi fsn62 


5 smo8 oven. soy bis wignooes. yamed . xd 10iw 


Snombasns | gid bas etuex edd oF —~ SHI of. Josgesx dAtiw 


a{yoo voy aqeiizes ,beeoqeirg 34 tndd. etuet, geda o3 


yi2 ,wom ¢g6Aa2 29VvV9O9 


e =a 


sarnobaa timo: «wt ,eay 


, = 


wt atiw dofeevcel> & Dan voy avel ,Lf yrsuexds? a0 


; ; 
) sedue. aid, B201DS PALFYOT. ons OF ineqaet. diiw ytied 


ec): smuflow at ea’ si, SAS dgirsenssd ony al sedleb 


| s4.obr-as0719 eit) sven) oF ~9t28D ~xM hedes voy , SeeBt 


bis gtoltesppys efa2 -ayoarh od Bexsasrq od fansq 


tend bortam oid, molsnom itelad, oF 9: tit Bt aaa iat 


jedt ssvox oid patioelee ot beav 3sw 


~belit asw 
pees gew enizeenkpna, mieljnov aT) ae 


—— 


etd+ to ybute dtqeb- ni ne miped oF Verer to gedos00 ai 
«paksuoz coapene 
ve 
oe a 

(3 io ai 


af 








fiviiw ,sosdav0l esamixozags ads pocitiug, xeaUen * 


a2 a1dad genes eblssnomno skys ad yam, 
Was f 7 * 
oe 





sponoqexg eit es¥ odw ai ilcees ei 
| 
i] 


- 
io .4 
Ts 


ots" aide eva om qinon i 


i" 





ALLWE 





ae | 


ST REPORTING L-TD. 19746 


Ey Sie oy Fh.” 


HNollingshead, Minning, 
Williams, Purcell 
In Chief 


obtained, along with existing aerial photography, and 

a few alternatives were roughly selected in this area; 
and a reconnaisance was made in -- aerial reconnaisance 
Was made in October of "73, and following that 
reconnaisance and the map study, the route that was 
tentatively selected for further study is this dotted 
red line here, and then the solid red line across the 


outer delta; which was approximately the same, I'm 


os ™“ sorry, from here west was approximately the same as 

















be 


ee was filed; and then in March and April of 1974, we 
eonducted field ‘studies; mainly soil drilling for soil | 
samples, and soundings across the water bodies to get 
an indication of sub-bed -- or riverbed profiles. 

And that work =.wea that the 
two small channels in the south running into Langley 
Channel, were narrow and very deep, and that would 
probably cause some construction problems. So, we 
started looking at a new -- another crossing farther 
north; in. 42 wider part ror the channel, bret 1t“s much 
shallower there, and in our opinion would have fewer 
construction problems; so that's the route that we 
ended up filing, the solid red line; and that's the 
route that was given to the environmental and other 
groups, to conduct -- to base their studies on. You 
really have to start somewhere, you can't go out and 
say, study the whole delta, so this was the route that 
was mainly selected by engineers, with assistance 
from Mr Hemstock. 

So, the lines shown in blue, 


through here, is our best interpretation of the line 
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In Chief 

l that Dr. Barry presented at this hearing in early 

2 | February; and we plotted it on the 1 to 50,000 maps, 

3 and of course we, from an engineering aspect anyway, 

4 we've done -- we have done no work in the area, SO we 

5 can't comment too widely on it. We can Say that the 

6 | blue route is about 10 miles longer than the red route. 
| It has a shorter crossing of Shallow Bay, and probably 
| shallower also. «Dr..Barry says.dtis shallower, we 

| | don't have any information, but have no reason to | 
10 believe otherwise. | 
| What we would find maybe 
12 | difficult with it is the crossing of this channel Barad 
a It's pretty hard to avoid a crossing that's not in a 
14 | bad bend. 
15 | Q Is there a name on the map 
16, of that channel, Mr. Williams? 
17 | A It is a southern extension 
18 of Langley Channel. 
19 : 
20 
el 
22 
23 | 
24 | 
25 | 
26. 

Zn 

28 | | 
29 | | 
30 : | 
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Purcell, Williams, Minning, 

Hollingshead 

In Chief 

It's probably part of the 
Langley Channel system. Anyway, we don't have any 
profile across there but we would guess from our 
previous experience that it might be fairly difficult. 
Then we had a meeting with Dr. Barry in late February 
and we had a very good discussodn and he looked at the 
route that we plotted out here, and noted the extra 
length that was required and he suggested that from 
his point of view he would be just as happy with the 
black line here that comes into the blue,and back here. 
His main concern, the way I understood it, was this 
part of the delta. 

Q When you say "this part 
of the delta" you're referring to the west side of the 
delta? 

A The west side of the 
delta, yes, west of Shallow Bay; and I think that was 
mainly from -- with respect to birds, but Mr. Hemstock 
can comment on that better than I can. 

Again w don't have too much 
engineering information. The combination blue-black 
line would be six miles longer than the red line -- 
solid red line filed. The crossing of Shallow Bay 
would be about 2% miles longer, and the crossing of 
Reindeer Channel would be wider than the one selected 
further north. Again, Dr. Barry suggested that the 
water crossing of Shallow Bay, the water was probably 
more shallow than the solid red route. 


I think that's about all ve 


can say from an engineering aspect. But while Dr. 
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Hollingshead 
In Chief 
1 Barry was in our office, we also discussed the matter 
2 that he raised with respect to the use of Dew Line sites 
3 You may recall, I think, that he suggested that we 
4 should look at using them for compressor station sites. 
5 So we got into -- I don't have a map here that lus 
6 trates it, but the route maps do illustrate it, you 
7| recall the rivers flowing into the Beaufort Sea on the 
8 | North Slope. They fan out as they get to the coast 
2 line, and the Firth and the Malcolm Rivers are very good 
10 examples. We pointed out that trying to cross these 
1 wide fans near the coastal area would be very difficult 
12 and costly from an engineering napese He said that | 
13 he appreciated that explanation, that he hadn't heard | 
| 
14 it before, and we went on to advise him -- and I don't | 
15 know if you realize it, but we are using former and 
eae existing Dew Line sites to the greatest extent we think | 
Ly feasible, Komakuk, Shingle Point, and Tununuk Point 
18 are all proposed to be wharf and stockpile sites; but 
1? in our opinion it would be very difficult to make any 
20 one of those three,compressor station sites. 
21 MR. MARSHALL: Thank you, Mr. 
22 Williams. Sir, do you have any questions of Mr. 
23 Williams about those matters? 
24 THE COMMISSIONER: No, thank 
scl you very much. 
26 | MR. MARSHALL: I asked Mr. 
27 Hemstock, as wea if he could look at-it in order to 
28 be able to respond to the question you raised, sina 
29 If you wish him to comment now, he can do so, or 


30 if you like, he can do so as part of the environmental 
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pointed out the variations. I should say that these 





Purcell, Williams, Minning 
Hollingshead, Hemstock 
In Chief 


panel that will follow this one. I leave it to you, 


six. 


RUSSELL ALEXANDER HEMSTOCK, 
resumed : 


THE COMMISSIONER: Well, maybe 
you should comment now, Mr. Hemstock. Is that al right 
with you people? Why don't you go ahead now then? 

WITNESS HEMSTOCK: Me Com | 
missioner, Mr. Williams has Seined to you the various | 
| 
| 


routes that arise from the proposal from Dr. Barry, and 


= 


are very similar to a route proposed to Arctic Gas 
by Dr. Gunn, who had somewhat the same concerns as 
Dr. Barry had with respect to bird life in the delta. 


We have a few general comments with regard to the 





environmental concerns on this particular route. We 


believe that the proposed Arctic Gas route is prefer- 


} 
| 
able to the Barry route from a re- vegetation and restor- 
ation standpoint, since the Barry route crosses areas 
with somewhat more relief, where ae stabilization 
the Arctic Gas route traverses less important muskrat 
habitat. All the other impacts would be generally 
similar except for beluga whales. The Barry route 
would ensure even less interference with beluga and 
is preferable from that standpoint. 

The Barry route crosses more 
lakes and permanent channels than the Arctic Gas route, 


would be of greater concern. From a mammal standpoint 
and would have a greater potential impact on aquatic 
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Purcell, Williams, Minning 

Hollingshead, Hemstack 

In Chief 
resources. We have discussed the route with Dr. Gunn 
and according to his analysis, the probable disturbance 
to nesting waterfowl is roughly equivalent on the two 


routes. However, Dr. Gunn prefers the Barry route 


because of the situation that exists during moulting 


and staging periods. This is principally because it 


avoids more of the areas which are heavily used by 
snow geese. On balance, Arctic Gas prefers the route 
it has applied for across the delta. It is shorter, 
less costly, and the overall potential environmental 
impacts appear to be roughly equal. fhe concern for 
beluga and staging waterfowl is essentially for the 
one year of construction, and we believe those impacts 
can be mitigated. 

The Barry route, as Mr. 


Williams has pointed out, is six to ten miles longer, 


and the costs and potential impacts associated with the 


operating and maintenance of this additional length of 
line over the life of the pipeline are decided disad- 
vantages. 

MR. MARSHALL: Sir, I think the 
map that sets out the two routes that Dr. Barry sugges- 
ted in the proposed Arctic Gas route should be filed 
as an exhibit. My apologies to counsel for not 
having had the comments written out and circulated in 
advance. If this causes difficulties, I'll undertake 
to recall the gentlemen who spoke, Mr. Williams and 
Mr. Hemstock, though I have a feeling that either or 
both of them might be here for a few days, if not longer 


THE COMMISSIONER: Yes. 
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Both 36 inch lines would be required:-in order to carry 
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| EERE 19752. 
Hollingshead, Williams 
Minning, Purcell, Hemstock 
In Chief 

: MR. MARSHALL: Thank you Mr. Hemstock. 

Sir, I'd like to proceed now with the design evidence 

relating to cross-delta. Mr. Purcell, what work did 

; the design group do in connection with the cross-delta 

2 amendment? 

e WITNESS PURCELL: We determined 

3 the pipe size for the dual water crossings necessary to 

Es provide as much capacity as the single 48 inch line. 

; We relocated compressor stations on the revised route 
+0 and then determined horse power and fuel requirements 
+ for each operating year. 
+3 Althoughsit is not a.result of 
+3 the cross-delta route, the proposed satellite based 
4 communications system was investigated and recommended 
t2 by the design group. In addition, of course, we've 
+3 prepared the estimates of material costs associated 
a with the cross-delta route and the concurrent revision 
+8 of the lateral from Parsons Lake and the addition of 
+3] the lateral from Niglintgak. 
cA Q Please explain the selec- 
at tion of the pipe size for the dual crossings. 

2% A The 36 inch pipe 

33 selected has about half the capacity of the 48 inch 

54 mainline pipe. That is each pipe has half the 

23 | sopnvinian For,the fafth year volume)of, 2,250 million 
52 cubic feet per day, only one 36 inch line is required 

¢f and the other is insurance. For the optimum volume of 
a8 4,500 million cubic feet day which is the capacity of 

43 the Prudhoe Bay supply line with all stations installed. 
30 
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Wollingqshead, Williams, 

Minning, Purcell, Hemstock, 

In Chief 
the full volume. 

6) How were the compressor 
stations located on the cross-delta route? 

A We elected not to relocate 
stations on the portions of a pipeline route that did 
not change. Thus, the stations on the Alaska supply 
line from Prudhoe Bay to station CA-06 did not change 
and the stations on the mainline from MO-4 south did 
not change. Between stations CA-06 and MO-4, five 
stations were located on the cross-delta route, so that 
the section was hydraulically balanced. These stations 
are CD-07, CD-08, MD-01, MD-02 and MD-03. Station CD-07 
is a future station. 

Q Were any of these five 
stations relocated after review by the environmental 
consultants? 

A Yes. Station CD-08 was 
relocated to a point 1.4 miles west of its hydraulically 
balanced point following discussions with Dr. Gunn. No 
Significant reduction in throughput results from this 
move. 

Q Six, ‘this’ gets to. a 
point where we've added a question relating to the 
relocation of SchaneE: CD-08. Can the design of a 
pipeline system be changed to accomodate the relocation 
of compressor station CD-08 from the western verge of 
the delta to Tununuk ~§ Junctior? 

A Yes. One means of doing 
this would involve installing a station at Tununuk 


Junction which would have the same compressor and chiller 
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Hollingshead, Williams, 

Minning, Purcell, Hemstock 

In Chief 
sizes that were proposed for CD-08. This new station 
would be required for operating years four and five as 
was CD-08. Because station CD-08 was only just re- 
quired for years four and five, its installation re- 
Sulted in excess horsepower being available at both 
stations CD-08 and station MD-01, the next station 
downstream. This excess available horsepower makes it 
possible to move the station 16 milesdownstream to the 
junction without overtaxing it. 

Q What effect on required 
ground facilities does the adoption of the satellite 
based communication system have? 

A The repeater stations 
installed midway between compressor stations on the old 
texrresizial micro-wave system to provide line of site 
communications are not required on the satellite based 
system. In addition, the tower is a compressor stations 
can be reduced to an average of 100 feet in height 
because they are required only for mobile communications 
Two antennas, one 15 feet and one 12 feet in diameter, 
are required at compressor and measurement stations. 

An equipment building ten feet 
wide, 18 feet long and ten feet high is required with 
each pair of antennas. The antennas and equipment 
building are installed inside the fenced area at the 
stations. Three communications towers are required 
away from the pipeline right-of-way north of the 60th 
parallel to provide adequate coverage for the mobile 
radio system. 


Q Thank you, Mr. Purcell. 
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BURNABY 2, Bor Minning, Sens er in a 
In ‘Chief 
1 I'd like to deal now with the geotechnical evidence, 
‘4 Dr. Hollingshead. Could you please describe the general 
3 geology of the terrain which the cross-delta route 
4 traverses? 
3 WITNESS HOLLINGSHEAD: The 
6 | general geological setting is described in section 8 - 
7 B1-3.2 of the application. The terrain which underlies 
e the cross-delta route is divided into three major 
9 physiographic divisions: the Yukon coastal plain, 
10 the Mackenzie Delta, and the Anderson plain. The 
ua Alaska supply lateral traverses the Yukon coastal plain 
12 in the Mackenzie Delta divisions of the Arctic coastal 
18 plain physiographic region. Within the Yukon coastal 
14 plain, the route traverses a wide variety of terrain 
15 types, approximately 40 percent of which is a thin 
16 layer of silty tillover bedrock. | 
1? Within the Mackenzie River : 
18 Halter, between Mileposts 319 and 372, the route traverse 
19 approximately 7 miles of distributary channels and 46 
20 miles of stratified sand, silt, clay and peat. The 
21 first 44 miles of the Taglu supply line traverses 
22 Pleistocene coast lands. This sufficial material 
23 consists primarily of deltaic sand and silt overlain 
24 in places by a thin layer of silty okay “ere. 
22 | Ice wedge polygons frequently 
26 | occur in the flat depressions and sometimes in silty 
27 gravels. Occurrence of massive ground ice and pingos 
28 | are more prevalent in the Pleistocene delta than 
29 in the modern delta. Through the Caribou Hills, Mile- 


39 posts 48 to 86, thin till overlies unconsolidated 
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Hollingshead, Williams 
Minning, Purcell, Hemstock 

In Chief 

tertiary sand and gravel. Anmmocky moraine deposits 
are also present. ‘hermokarst lakes and peat filled 
depressions are common. The pipeline crosses the 
Anderson Plain physiographic division between miles 

SoG “and 172. 


This division includes the 


Campbell Lake, Sitidgi Lake depression 


which is an old river channel occupied by poorly drained 


ice richsilts and small shallow lakes. The Campbell 
Lake Hills immediately south of the Campbell Lake 
depression consists of silty clay till which varies 
in thickness from five to 20 feet over bedrock. Silty 
clay till in rolling and hummocky ground moraine 
deposits also cover bedrock along the portions of the 
pipeline route between the Campbell Lake Hills and 
Thunder River. 

Q Would you describe 
briefly please the permafrost and ground temperature 
conditions the cross-delta route? 

A The delta is located in 
the continuous permafrost zone. The depth of perma- 
frost in this area ranges from a few feet to several 
hundred feet, being thinner under the modern delta 
than under the Pleistocene delta. The permafrost is 
thinner under the modern delta because these are the 
youngest sediments in the dynamic delta environment. 
Because the delta environment is a dynamic, the perma- 
frost conditions are as well. Permafrost is aarading 


upwards in areas such as flood plains where sediment 


is being deposited yearly. Permafrost is also agrading 
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downwards, particulary where it is thinner in the 
modern delta as it tends towards a thermal balance with 
the cold ambient air temperatures above. 

On a more local basis, perma- 
frost conditions are changing as river channels migrate 
laterally and as existing small lakes and ponds drain 
or new small lake and ponds are formed due to thermo- 
karst action. 

The top of the permafrost 
which we refer to as the permafrost table is generally 
within one to three feet of the ground surface but will 
be somewhat deeper immediately adjacent to water bodies. 
The main exception to this is where the ground surface 
is presently covered with WACET 2. Cay rivers, lakes 
and ponds; or was covered with water in its recent 
history. ‘That is, recently drained lakes, laterally 
moving river channels. | 

Under the larger river channels 
such as North Arm of Reindeer Channel and Langley 
Island Channel and East Channel, the permafrost table 
is either absent or located at a depth of many tens of 
feet under the river bed. This is because these 
channels are relatively wide and deep and have water 
flowing in them throughout the year. Under narrower 
or shallower water bodies such as much of Shallow Bay 
and several unnamed channels and ponds, the permafrost 
table is located at depths ranging from ten to over 
40 feet below the bottom of the water. 

Several temperature sensors 


have been installed in the delta area in order to 
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: obtain temperatures of the ground. In general, the 
: permafrost temperatures are warmer in the modern delta 
: than in the Pleistocene delta. 
4 


Q Could you comment please 
on the seismic design of the cross-delta route? 


A Dr. Newmark, our Seismicit 


Consultant has studied the new routing and has recommended 
for the segment within the Mackenzie Delta proper -- 
that is, from Milepost 319 at the western boundary of 
the delta to just east of East Channel, that the system 
be designed for a maximum ground acceleration of ten 
percent G for ground motion effects as well as ten 
percent G for structural design conditions. 

These values are very similar 
to those recommended for use in zone C elsewhere along 


the system. Cyclic share tests conducted to date on 


= the resistance to ligquifaction of the sands and silts 
gi in situ is in excess of that required to resist the 

sa design earthquake motions. 

3 Q Would you please describe 
ss briefly the field studies which have been conducted 

‘4 along the cross-delta route? 

se A Several field investigatio 
ne have been conducted along the proposed route and at 

a facility sites in the Mackenzie Delta during the past 
oi two years. These have included drilling, soil sampling, 
= measurement of channel ice cover, ice break-up observa- 
a tions, channel soundings, and flow measurements in the 
30 


major distributaries. The results: of these studies 


17 
sediments from the bed of Shallow Bay indicate that 
Ss 
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addition, discharge measurements have been made in the 


In Chief 

7 have been reported in several volumes which are listed 
2 at Appendix A. 

: , MR. MARSHALL: I'd like to 

: file the appendix listing those as an exhibit, sir. 

= 

e A These reports document 
7 a total of 156 test holes, most of which are directly 
2 on the route. In addition, three test holes at the 

; quarter points along the Shallow Bay crossing and 28 
i test holes at potential wharf sites in the delta area 
uy were drilled during August of 1975. 

Me The channel geometery of the 
13 
~ béfreor L974 -and"again- in April’ and August of 1975. In 
aS 


major channels under both winter and summer flow 
conditions. Ice break-up observations have been made 
in the Mackenzie Delta region for three successive years 


major distributories was obtained in April and Septem- 
1978771974 grands 1975. 
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Detailed measurements of the 
ice thickness and conditions prior to breakup have 
been made. Field investigation of borrow sources along 
the cross-delta route were undertaken in July and 
August of 1975, and sources located on both the east 
and west sides of the delta. 

Q We note that the prelim- 
inary designs of crossings for Shallow Bay in three 
of the major distributary channels have been included 
in the revised exhibits. Could you please comment 
on the basis for these designs? 

A Yesuesima RMinsti of all, 
we have added the design discharge of the Peel River, 
which is 300,000 cubic feet per second, to the 100-year 
flow for the Mackenzie River at Point Separation, 
which is 1,300,000 cubic feet per second, to obtain a 
preliminary design flow value of 1,600,000 cubic feet 


per second. This flow has been distributed on the 


basis) Of "Ghearations made ‘by™the Water Survey Of 
Canada, as well as our own field programs, and addi- 
tional office studies to establish design flows for 
each of the four major distributaries. These design 
flows range from 300,000 to 600,000 cubic feet per 
second. We also recognize that the outer delta is 
subjected to extensive flooding during spring breakup 
periods, and summer wind storms, during which periods 
the ground between channels may be flooded to depths 
of four to eight feet. 


Because of the low gradients 


of the delta channels, flow velocities are low, approxi- 
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| 
mately two feet per second, and the ice breakup is 
quiet. The ice appears to rot in situ, and is not 
particularly damaging to the shores and banks. There 
is no apparent evidence or possibility of appreciable 
heads of water being built up by a spring ice jam, 
because of the immediate overflow which is possible 
onto the low-lying land surfaces. 

The crossings of the individual 
ehahActe have been analyzed and designed with the same 
techniques and level of confidence as have the other 
major crossings along the Arctic Gas system. Because 
of the extensive flooding, the weighted length of the 
pipeline must be increased to cover most of the delta 
proper. Also because much of this length would be | 
inaccessible for purposes of repair during the spring | 
breakup period, we are proposing that 35 miles of the | 
line be twinned to ensure continuity of service. : 

Q Dre Hollingworth, == 
Dr. Hollingshead, I don't know who is going to sue 
first -- Dr. Peter Lewis had raised a question in his 
POS i iy before the Inquiry about the possibility of 
settlement in Shallow Bay. I asked if yau could look 
at that) sir,“arnd" comment ‘to’ the Inquiry’%, that. 

A Yes, L'a Wkerto ‘add this 
comment at this time. Dr. Lewis in his direct testimony 
at pages 18912 to 18914 of the transcript speculated 
that there could be 1: to four feet of differential 
sediment along the Shallow Bay crossing due to consoli- 
dation of sediments deposited in the bay. This was 


apparently based on records that he had of the 
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1 Mississippi Delta. We have studied consolidation of 
2 the delta sediments and we find that the maximum 
3 possible total cettiement WOuld be in the order of five 
4 inches. This would require a deposition of about 17 


5 feet of material within the life of the project} that 


6 is a depth equal to the deepest water in the Shallow 


this way or on the view graph? 


% Bay crossing. Over much of Shallow Bay, not more than 
8 five feet of new material could be deposited. This 

9 would result in a total settlement of less than one 

10 inch. 

11 THE COMMISSIONER: Thank you. 
12 MR. MARSHALL: I'd like to now 
13 deal with the evidence relating to borrow, Miss 

14 Minning. 

15 WITNESS MINNING: If there 

16 isn't a view graph present, we can just hand out copies 
47 of what I was going to show on the view graph. 

18 MR. MARSHALL: Sir , there are 
19 a number of tables that have been included with Miss 
20 Minning's evidence. I think the participants have 
21 those. We could break and set up the view grrph. 
22 a There is also revisions 
23 to those tables, and I have a copy of that. 
24 MR. MARSHALL: Perhaps we 
25 | could pass those out. 
26 | A I think there are about 
27 15 copies of this. 
28 THE COMMISSIONER: Do you 
25 prefer -- is it easier for you to explain this to us 
30 
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l A Oh, this is fine with me. 
a) MR. MARSHALL: They're pretty 
Ry clear copies, sir, and Miss Minning has 15 copies of 
4 them for distribution. 
= A Before I start reading 
6 | I'd like to make some corrections in that testimony : 
of so that people will know the new numbers. On page 1, 
8 the first paragraph, the third line, the number should 
9 be 2,730,000 cubic yards. Next sentence should read -- 
10 THE COMMISSIONER: Could you 
12 tellwhere this is again? 
12 A First vage of my testimony, 
i3 ehird line, first number in the: line. 
14 Q Yes, Orak ¢ 
15 A S790 ,000 Cuble yards. 
16 At the beginning of the next sentence on that same 
17 line, table 1 revised should be put in there. 
18 MR. MARSHALL: And that's what 
19 you've just handed out? ; 
20 A That's correct. The 
24 new table 1 revised does not have "Table 1" at the 
22 top. It's the second-page in the stapled packet. 
23 On the fourth paragraph -- 
24 MR. SCOTT: Would you mind 
25 repeating the last correction? 
26 A The packet that was handed 
27 to you, there was a table 1, the old table l. The 
28 second page is the revised table 1, table 1 was 
29 omitted from the revised table 1 at the top of the 


30 page. 
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TH. © OMMILSSLONERs,. So 1 
should say at the top: 
"Table 1 Revised." 
A Yes, right. 
MR. MARSHALL: So the total 
figure at the bottom of that page, 
"Table 1 revised" 
would be 4,342,000. 
A The total figure is 
c orrect. The only change on table 1 revised is near 
the top under: 
"Cross-delta lateral," 


that number has been changed from the original table l. 
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THE COMMISSIONER: So we can 
accept the figures on Table 1 revised as the figures 
you now stand by? 

A Yes. 

MR. GIBBS: Well it isn't really 


clear. Is there a change in the number under cross- 


delta lateral? 


MR. MARSHALL: That's why you 


have the revised statement. 

A Could 1 de 
these totals again? I'm sorry, totals cause so many 
problems, we've had trouble in all the hearings with 
alle 'the®itotalis"and all ‘the charts. 

THE COMMISSIONER: Take your 


time. 


A Perhaps we 
could come back to this revised Table 1. Can I do that 
now? | 

THE COMMISSIONER: Sure. 

2. Make the 
Other changes. Table 2 revised, which is mentioned in 
the fourth paragraph, third line, should read "Table 2 
Revised"; inStead:of "Table 2". 

ie che frtth Line, it should 


read "approximately 1,800,000 cubic yards". 


| 
| 
MR. GIBBS: Instead of one-four 


t 
| 
! 
| 


three-four, it should be one-eight. 


A That's corre¢t. 
| 


Next paragraph, with the correction is, the second 
| 


paragranph on the next page, the number in the third to 


| 
| 
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In Chief 

I last sentence, which says 1,500,000, should say 400,000). 
2 THE COMMISSIONER: You mean | 
3 instead of Gne-five it"s just, 400. 

4 a eeainee Ss | 
5 correct, 1ts 1200-000. | 
6 | The total is correct on Figure 1 
7 Now I'll start reading now. 

8 MR. GIBBS: Mr. imauedanein 
9 fimenou treving tober daiiiewis bubtol: still don't | 
= understand this. The witness corrected a number on 

a page 1 of her prepared evidence in the first ssereha ties tl 
12 | to 2,730,000; and that says"the cross-delta lateral | 
3, between Milepost 320 on the west side of the Mackenzie | 
a Delta and Tununuk Junction on the east side, requires 
ab 2,730,000" Now shouldn't that 2,730,000 appear under | 
16 paragraph number 1 on the first page of yourrevised 
17 table.? 
18 MR. MARSHALL: You have"Table 
it) I and then if you turn the page, you have"Table. 1 | 
20 Revised". | 
De n Tt) Sait ir | 
22 when I first started out that this second page is 
23 Table 1 revised, and it was left off of the second page. 
24 | MR. GIBBS: Then do we destroy 
25 | this first sheet altogether? | 
6 | A Yes, you can| 
27 | destroy that if you want. You can destroy Table 2 | 
28] as well, unless you want to use it to ask questions. 
29 | MR. MARSHALL: Seldom have | 
30! you fought with a witness so strenuously when she was | 
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| trying to help you. 
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MR. GIBBS: I was about to 
Say she has been well briefed. 

MR. MARSHALL: I'd like to 
file then as an exhibit, Table 1 Revised, Table 2 
Revised, Table 3 is on two pages; Figure 1, Figure ZS 


and Figure 3, which you've handed out LO Us, That 


would be the next exhibit. 


THE COMMISSIONER: All richt. 

MR. MARSHALL: I think Mr. 
Gibbs has caught up with us now. Miss Minning, would 
you care to go on with your evidence? 

A: The cross- 
delta lateral, between Milepoint 320, on the west side 
of the Mackenzie Delta, and Tununuk BuUnC ton, Of the 
east side, requires 2,730,000 cubic yards of horrow 
Material. Table 1 revised shows these quantities, 
and other quantities required for the Richards Islanc 
Supply line, including Niglintgak lateral and the 
Parsons Lake lateral. These quantities also appear 
on the project strip maps, submitted with the Alaska 
supply lateral, across the Mackenzie Delta volume. 

On the project strip maps, 
granular material for the cross-delta lateral has been 
shown to come primarily from the bedrock exposure, 
GM-150, on the west side of the Mackenzie Delta, and 
from the Yaya Lake esker, which was two sites: GM-194, 


and GM--153; on the east side of the delta. 


A sandy delta remnant, GM-135 
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: and the Yaya esker, are also shown asthe principal 


Field, GM-133, is the borrow site Shown for the Parsons 
Lake lateral. Northern Engineering Services has done 
field work on granular deposits, both east and west | 


2 material sites on Richards Island supply line. xame 
| 
of the Mackenzie Delta, during the summer of 1975. 


i 


Abundant granular material 

is present on the west side of the delta. Figure 1 
shows a number of these deposits that were investigated 
during a 1975 summer field program. Deposits 1-17-aB14, 
L-17-AB9) 2-17-AB6, ~and: 1=-17-AB5,\ show/good potential 


for providing sand and gravel that could be used for 


13 construction of a cross-delta’ rettelmin addition to oy "| 
instead of bedrock at GM-50. A report describing these 
deposits is presently in press. 

On the east side of the 
Mackenzie Delta, Northern Engineering Services has 
shown the Yaya esker as its primary source of granular | 
Material. Table 2 revised, gives a breakdown of the 
facilities, and the number of cubic yards of material 
that would be taken from the Yaya esker for these 
facilities. Approximately 1,800,000 cubic yards of 


material will be needed for the pipeline on the east 


H 
4 | Stde ‘of the’ delta ® Petshould Ge motedsthatwof this 


of ‘DIAND class’ °2 or less in quality. 
Figures 2 and 3 are maps of 
the east side of the delta. These maps show the Yaya 


esker and other porrow sources near Tununuk Junction, 





| 
total, approximately half of this material could be | 

| 
| 


| 
identified during granular material inventories by | 
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Table 3 gives details on 
quantities available, recovery depth materials, etc., 
in these deposits. Sources shown on Figure 2 and 3 
are up to 45 miles from the pipeline junction, but 
barging or hauling over ice could make these deposits 
exploitable for use along the route. The Yaya esker 
complex shown as 107C-B2, and 107C-B3, on Figure 2, -- 
on Figure 2. The portion included in 107C-B3 has been | 
studied in detail by Imperial Oil and was reported to | 
contain approximately 9,000,000 cubic yards of granular 


material as of 1975. | 


Shell and Imperial plan to ee 
at least 3,000,000 cubic yards or more of this Wate 
for construction of facilities in the Richards Island 
area. The western portion of the Esker complex, shown 
as deposit 107C-B2 on Figure 2, possibly contains 
an additional 400,000 cubic yards of granular materiel 


| 
: ae | 
These figures indicate that 


within the two portions of the Yaya esker, there is still 


abundant material available to both the pipeline and 
producing companies. Further alternate sources are 
available in the Tununuk Junction area. Lesser quality) 
material can be obtained from esker kame deposit 107C-B4 
that's approximately 1,500,000 cubic yards, ipiments cela 
north of the Yaya source, where good quality granular : 
material can be barged or taken overland, from 107C-B1, | 
10,000,000 cubic yards, in the vicinity of Shingle Pant 
Other good material is | 


available to the south, in deposits: 204 and 302, along | 


| 
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Pc tate Hollingshead, Williams morse 


: Minning, Purcell, Hemstock 
ie, Civie . 


the Mackenzie east channel, or deposits 301, 326, 324A 
and 323A, in the Caribou Hills, see Figures 2 and 3. 

In summary it should be 
emphasized that abundant good quality granular material 
exists on the west side of the Mackenzie Delta, that 
the Yaya esker contains more than 9,000,000 cubic yards! 
of granular material, that alternate granular deposits 
are available in the Tununuk Junction area, and that 
part of the pipeline material requirements on the east | 
Side of the Mackenzie Delta can be supplied with 
granular material of lower quality than DIAND class l. | 

Q Thank you Miss Minning. | 
I would like to deal now with the -- | 

Mi COL: Mr. Marchal it 
may be just a typographical error, but Professor Fyles, or 
Dr. Fyles has suggested to me that in the last paragraph 
on page 2, where it says Shingle Point, it should be | 


Swimming Point. I presume that's right, is it? | 


WITNESS MINNING: That's right | 


(WITNESS HEMSTOCK, aside) 
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Purcell, Williams, Minning 

Hollingshead i 

In Chief 

MR. MARSHALL: Is that.right, 
Miss Minning? 

A M-hm. 

MR. MARSHALL: We're in Dr. 
Fyles'.debt. 

O Mr. Williams, I'd like 
YOusto geal with therconstruc tion,plan for the cross- 
delta. I should point out that because of some 
changes that were necessitated in the refinements to 
the Arctic Gas plan, I had Mr. Williams redraft 
the evidence so that one could follow it right through, 
so that was item 2 enclosed with my letter to Mr. 
Scott,.of. March »Loth, 

Mr. Williams, would you please 
briefly describe how the adoption of the cross-delta 
routing, the addition of the Niglintgak supply line 
and the relocation of the Parsons Lake supply line 
affect the construction plan in the Northwest and 
Yukon Territories, firstly with respect to the overall 
construction schedule? 

WITNESS WILLIAMS: These 
amendments result in a total reduction of about 95 
miles of pipe to be installed. In addition, the 
c ross-delta routing requiressubstantial summer 
installation of major water crossing, and replaces 
several miles of 4g -inch pipe, 48-inch diameter pipe, 
with 36-inch pipe. These factors permit the reduction 
of total construction spread requirements in the sixth 


construction year, from five to three spreads, in the 


Yukon and Northwest Territories. 
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Purcell, Williams, Minning 
Hollingshead 
In Chief 
1 The construction schedule 
2 for the fourth and fifth construction season is very 
3 similar to the original filing. The main change is 
4 a small reduction in the length of spreads E and F. 
-) The number of compressor stations required to be con- 
| structed each year for the early operating years is 
i unchanged. 
8 Q Would you briefly des- 
9 cribe how the refinements listed in my letter of March 
10 8th affect the construction plan? 
ae A Just to add something 
12 that's not in the text here, but you probably noticed 
13 in the consolidation filing that instead of -- because 
14 of all the confusion with calendar years previously, 
15 we have now gone to construction years. In the 
16 


drawing section of the consolidation filing, there is | 
a bar chart, and this is the one -- if we refer to | 
drawing No. 4-2053-1001 entitled: 
"Schedule by construction year," 

which is. r= 

THE COMMISSIONER: Let's just 
pause there and get that out. That's the consolidated 
delta filing, Miss Hutchinson, I think it's there. 

A In the drawing section, 
and we start talking now about construction years 4, 
5, and 6. Previously they were first winter, seconc 


winter, and third winter, and you can get that out 





of this bar graph. It's confusing from previous 
discussions if you don't look at it. 


QO They are all water- 
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Purcell, Williams, Minning 
Hollingshead 
In Chief 


damaged, so that would precede the filing of the -- 

MR,.MARSHALL: I don't know that 
it's necessary to have that. I think Mr. Williams is 
just pointing out that rather than referring to a 
specific year, the approach taken is to refer to first 
year, second year, etc. 

THe aotraacacn ane y 55 and: 6 
the First, second and third winters of peak construction 
and pipeline? : 

A Yes sir. 

MR. MARSHALL: That's really the 
point. 

A It should be noted that 
construction of the proposed facilities, that is wharf, 
stockpile, airstrip, and Rs eee at or near 


Axe Point are scheduled to be started in the first 


construction year and completed in the second year. 

The additional and relocated facilities between stations 
MO-6 (near Fort Good Hope) Ord ation M-12 (near Wrigley 
will be constructed with the appropriate lead time 
required for other similar facilities within the same 
spread section. Additional construction crews would 

be required to construct the added facilities such as 


wharves, airstrips, and roads deemed necessary by 


these changes. The relocation of compressor station 


CD-08 to Mununuk Vunction will not significantly affect 
the construction plan. The haul distance for the 
granular material required from the Yaya area will be 
reduced. Details of these revisions are shown on 


the route maps included with Mr. Marshall's letter. 
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Purcell, Williams, Minning 


Hollingshead 
In Chief 
Q How has the logistics 
plan been modified? 
A The main change in the 


logistics plan is associated with the adoption of 
Axe Point as a major staging area for materials, 
equipment, and supplies to be transported by barge. 
The percentage split of materials to be shipped out 
of Hay River and Axe Point has not been determined. 
However, in calculating the acreage and borrow 
requirements for Axe Point shown on drawing No. 
11-0251-1003, a conservative approach has been taken 
in that it provides for a substantial installation. 

Q Excuse me, Mr. Williams, 
that was one of the drawings that was enclosed with 
my letter to Mr. Scott. 3 

A Yes sir, that's correct. 
Materials that arrive by rail for trans-shipment by 
barge through Axe Point will be off-loaded ee Enter- 
prise and trucked to Axe Point. The locations of 
several other wharves and stockpile sites have changed 
due to the selection of the cross-delta route . The 
refinement made for socio-economic reasons and because 
of the Mackenzie Highway may not be available between 
Wrigley and Fort Good Hope. Details of these changes 
are shown on the revised route maps. 

The total tonnage of material 
to be shipped by barge on the Mackenzie River system 
has been reduced by about 37,000 tons, or 2%%. As 
a result of this reduction -- I'm sorry, as most of 


this reduction is for material required in the sixth 
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ae Purcell, Williams, Minning 
Hollingshead 
In C hief 
construction year, there will probably be no change 
in the estimated requiremmjmt of barge sets. The 
addition of the Axe Point site plus changes in wharf 
and stockpile sites between Fort Good Hope and Wrigley 
has not, however, been fully analyzed to determine what 
effect it has on the barge ‘Feduirement. Because of 
the change in the construction plans in the Mackenzie 
Highway and the decision of Arctic Gas not to upgrade 
the airstrips at Fort Good Hope, Fort Norman, and Wrig- 
ley, eight additional 2400-foot airstrips are required. 

STOL aircraft flights to and 
from the sites will generally originate and terminate~ 
at the commercial airports of Inuvik, Norman Wells and 
Fort Simpson, and I think on some of your copies 
maybe that top line is missing, is it? Would you like 
me to read it again? 

Q How do the amendments 
affect the labor and construction equipment resource 
requirements? 

A The only significant 
change in construction manpower requirement occurs 
in the sixth cmstruction year. With the construction 
spread requirement in the Yukon and Northwest Terri- 
tories reduced from five to three, the total labor 
requirement would be reduced from about A400 ,;60. 343,00 
people. As the nine construction spreads are still 
required in the fourth and fifth construction years, 
and in that nine there are six spreads north of 60 
degrees, there will be no appreciable change in the 


overall equipment requirement. 
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Purcell, Williams, Minning 


Hollingshead 
In Chief 
i: Q How are the natural 
= resource requirements affected? 
| 
3 A The estimated quantities 
4 of natural resources required in construction of the 
5 proposed pipeline are shown in the following table, 
7 and should I read that in or -- 
4 Q Perhaps you could read it 
8 in. We'll have the table reproduced, sir, and will enter 
9 that as an exhibit. 
10 THE COMMISSIONER: Well, this 
11 letter of yours, your letter is already in exhibit, and the 


rz table is -- 
aS MR. MARSHALL: I think that 


P4 is in the second letter, sir. I'll have the table 


‘15 |L--¥éproduced and we'll enter that with Miss Hutchinson. 


16 A For the changes covered 
1? in the consolidated filing, the granular borrow material 
18 requirements remain about the same as in the initial 
19 filing. There are modest reductions due to shorter 

20 length of pipeline, and the elimination of most of 

21 the intermediate communication sites. There are off- 
22 setting increases due to the numerous work pads re- 

23 quired at the water crossings in the Mackenzie Delta 
24 area. For the recent refinements between Fort Good 
25) Hope and Wrigley, an additional a .730,000° cubi]e yards 
26 | of granular material are required. For the road, 

27 airstrip, stockpile and wharf site at Axe Point, an 

28 adaieeenal 1,680,000 cubic yards are estimated to be 
29 required. The requirement for water has been reduced 


30 substantially due to research and studies completed in 
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Purcell, Williams, Minni.ng | 
Hollingshead 
In Chief 


— 


Snow and ice road construction, it is now estimated that 


ine) 


considerably less water will be required than was 


3 thought at the time of filing. 


> 


QO Do the revisions stated 


5 earlier cause any other changes in construction plan? 
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ALLWEST REPORTING L.-TD. 19778 


BURNABY 2, 8.Cc. . * . . 
Purcell, Williams, Minning 
Hollingshead 





In Chief 
A A The above list of changes 
2 are the most significant. Other minor alterations are 
3 included in the text, maps and graphs, included in 
5 the consolidation filing, and your letter, Mr. Marshall 
5 Q Mr. Williams, I'd like 


you now to deal with the operations and maintenance plan 
related to cross-delta. Would you please briefly 
outline how the adoption of the cross-delta routing, 

the addition of the Niglintgak supply line, and the 
relocation of the Parsons Lake supply line affect the 
operations and maintenance plans. 

A The addition of the 10.75 
mile Niglintgak lateral, the relocation of the Parsons 
Lake lateral, and a routing change for the 48-inch 
Prudhoe Bay supply line as filed by the applicant 
to cross the lower Mackenzie Delta, including the use 
of twin 36-inch pipelines across the delta will not , 
alter the basic operating plan and maintenance concepts. 
The re-routing across the delta, however, does add a 
requirement for an additional special maintenance 
and amphibious transport equipm ent, useful for pipeline 
maintenance on flood plains and river crossings, and 

_to ensure access to the pipeline crossings in the delta. 
“The Inuvik District in the Northern Division is the 
only operating entity which would be affected by the 
three design changes in the Mackenzie Delta region. 
Operation of one additional compressor station in year 
3, and another in year 4, requires an additional two 
technicians in each of these years. The addition of 


the Niglintgak lateral will not have an effect on the 
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Manpower requirement for the Inuvik District. 

Pipeline equipment requirements 
in the Inuvik District would be reduced because of the 
shorter route, and fewer compressor station sites. 

This next sentence is new. With the further relocation 
of! AEs Eo Tununuwunction, the staging area for 
pipeline maintenance work in the Lower Delta would 
likely either be Tununt*® Junction or Tununuk Point. 
Maintenance crews would have special amphibious 
equipment -- I'm sorry, amphibious transport capability 
that are equipped with backhoes or A-frames with 
Gantry-type cranes, and hydraulic winches. Such 
equipment and balloon tired L.G.P. vehicles on land 
will ensure access to the pipeline in the summertime. 

A small lay barge with 
dredging equipment used during construction would be 
strategically placed and this is another small change, 
at Tununuk Point and/or Inuvik. No additional pipelin 
equipment will be required to maintain the Niglintgak 
lateral. 

Q How does the adoption 
of a satellite communication system affect the opera- 
tion and maintenance plan? 

A The adoption of a communi 
cation satellite alternative does not cause any change 
in the system operating and maintenance concepts, 
nor does it change the basic operating plan. The 
satellite system results in a reduction in the number 
of communication sites required for the system in that 


intermediate communication sites are mostly eliminated. 
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The number of communication technicians is reduced 
accordingly. Present estimates of operating and 
maintenance personnel and equipment are included in the 
consolidated filing. 

MR. MARSHALL: Thank you, Mr. 
Williams. Sir, that concludes the presentation of the 
direct evidence of this panel. I would ask Dr. Cooper 
and Dr. Clark to join the panel for cross-examination. 

THE COMMISSIONER: Well, we 
will adjourn for coffee then. 


(PROCEEDINGS ADJOURNED AT 3 P.M.) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


JOHN IVOR CLARK, 
ARD H.. COOPER, resumed: 


MR. MARSHALL: I'd like to file 
as an exhibit a report that was circulated some time 
ago to the participants entitled, "Pipeline Related 
Borrow Studies, Cross-Delta Alternative Route and 
East of Fort Simpson Realignment", by Northern 
Engineering Services. 

So; i've had Dr. Clark, and 
Dr. Cooper join the panel as Mr. Goudge had requested. 
Both have previously been sworn. 

Q Dr. Clark, i understand 
that your position with Northern Engineering and R. M. 
Hardy and Associates has changed since you were before 
the Inquiry last. Perhaps you could outline the positio 
that you now hold. WITNESS CLARK: 

A Well, that's correct, Mr. 
Marshall. I've recently been appointed the vice- 
president and director of technical services of a 
parent company R. M. Hardy and Associates. This 
expands my responsibilities to projects which will 
include Northern Engineering Services but will also be 
involved with other projects undertaken by Hardy and 
Associates, although Northern will remain the major 
one with which I'll be involved. However, I will not 
be seconded to Northern, but I will be maintaining a 
direct contact in that I have been nominated as a 
director of Northern Engineering. 


Q Thank. vou Dr.,Clark. The 
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panel is available for cross-examination. 
CROSS-EXAMINATION BY MR. GIBBS: 

Q Ero the tort Of Dr; 
Clark's new status, how many other members of this 
panel are not at this moment either seconded or em- 
ployed by Northern Engineering Services: 

WITNESS CLARK: Mr. Cooper is 
the consultant to Northern Engineering Services. The 
other members of the panel are either all seconded or 
directly employed. 

Q Mr. Williams, 
when was the present cross-delta route first looked at 
by Northern Engineering Services? 

WITNESS WILLIAMS: Well, the 
first serious look, Mr. Gibbs, was in October of 1973. 
I should add though that we had had passing glances at 
it when we were determining a route to join the two 
sources of supply together. The initial work that we 


did on the project was before any major gas discovery 


ee a 


had been made in the delta area and so it was a line 
from Prudhoe Bay to the south. Well then, -- oh, I 
don't know -- in '7l or something like that, when there 
were some discoveries of gas in the delta, we started 
looking at the combined system and at that time, as I 
say, we had a passing glance at it, but the engineering 
group at least thought that it would -- there'd be 

real environmental problems going across there, so it 
didn't get any serious consideration until October of 197 


QO Did you begin looking at it 
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Seriously iy October, 1973 under instructions from 


Arctic Gas? 


A Yes. Sir. 

Q From whom did those 
instruction come? 

A Well, it -- the instruc- 


tions, I think came from Gordon Walker who was the 
director of engineering for Arctic Gas at the time, 
but the concept, I think came from Mr. Hemstock. 

Q Then the “initiation of 4 
serious study was not something that came about from 
within Northern Engineering Services, but from Arctic 


Gas management? 


A The direction to proceed 
came from Arctic Gas management. The -- we had dis- 
cussions with Mr. Hemstock and Mr. Walker oh, as -- I 


can remember Mr. Hemstock mentioning this possibility 
as early as mid-'73 and it came up at meetings we had 


off and on until October and then the decision was made 


Se a ee eee ee ee ee 


to proceed with a full blown study. 

Q Up until that time, sir, 
you were dedicated to the -- what became known as 
the prime route? 

A Well, our instuctions {at 
that time were to put about equal consideration to the 
coastal route and the interior route. 

@) You abandoned the coastal 
route in the sense of an offshore coastal construction 
and came to the other one which you selected as the prim 


route? 
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A Oh, yes, the offshore 
route, we never really considered it as a viable 


alternative, Mr. Gibbs. When I said coastal route, 


I meant the prime route. 

QO Al. rage. 

A The prime route as filed 
and the interior alternative were to be given equal 
consideration. 

@ What is the main reason 
that the cross-delta variation in the prime route has 
been chosen? 

A I'm sorry, what was the 


main reason that the cross-delta route was chosen? 


QO Yes. 

A Economics. 

Q It saves you $150 million. 
A Yes sir. 

@) When Arctic Gas instructed 


you to have a look at it seriously in October 1973, 
what was the sequence of examining it? Did route come 
first and then geotechnical and then design and then 
environment O© was there some other sequence of examina- 
tion? 

A I think you came pretty 
Glose to it, Mr. Gibbs, yee. 


6) Because those first ones, 


route, geotechnical and design all refer to the economics)? 


A Sure. 


OQ And the environment you 
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felt you could fit in if the economics was right? 


A Norse. «No. 

0 But it nonetheless-- 

A NG ino 7 nGy tO 7 sO}. 

Q Did’ IT hear you say ““no"? 


But nonetheless, environment and socio-economics were 
the last® things’that you'considered according to the 
sequence that I listed and you agreed . 

A Yes, I think that's a 
logical way to do it, Mr. Gibbs.” Youthave to 'start 
somewhere and I think the place to start is with a 
route itthatv’looks feasible; then go into in depth’ study 
in the other aspects. 

9) All of those studies 
were resolved between October 1973 and August of 1975, 
sufficiently for you to file a volume showing it as an 


(e 
alternate route? 
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1 I say August 1975 because 

2 the supplement relative to alternate routing, Exhibit 
3 266, has a covering letter dated August 15, 1975. 

4 A Yes sir, as an alternate. 

Ef I think that we had many discussions hére about that 


time or prior to it,when we said it was important to 


have the environmental studies that were being conductéd 





in 1975 completed before it could be, considered --, be- 
ore we could consider to file it as an amendment. 

Q But by August of 1975 
you were sufficiently confident you could file a 
detailed vclume describing the cross-delta route, as 
an alternate. 

A Yes. 

Q And by November of 1975 
~~ by November 7th, you were sufficiently confident 
that you could adopt the cross-delta as the prime 
route. 

A Yes sir. 

Q November 7th, to be 
precise. 

A I'll take your word 
for it; It sounds about right. 

e) Well, I was there when 
Mr. Goldie announced it on November 7th. It will be 
found on page 875 of the National Energy Board trans- 
cript, the late National Energy Board transcript. 

| A Yes sir. 
Q And sir, in between 


August 15, 1975 and November 7, 1974, you completed 
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enough of your studies to choose this cross-delta 


alternate. 

A Yes sir. 

Q And in that volume, which 
is Exhibit 266, Mr. Williams, in the -- under the tab, 


"Supplement to applications," 


which is a kind of covering letter, signed by L.G. Hurd, | 





Director of Planning & Studies, at page 3 appears this 


sub-paragraph (b): The paragraph begins, 


"Applicant points out and emphasizes that 
with respect to the alternative (that is 
the cross-delta route), sub-paragraph (b), 
the geotechnical aspects of the Mackenzie 
Delta terrain, and in particular the delta 
channels which would be crossed by the 
pipeline are in some ways unique as compared | 
with other areas proposed to be crossed by the | 
pipeline." 
Now, can you tell me in what ways the cross-delta route 
is considered to be unique? 
A Can I read that, please? 
MR. MARSHALL: Is this pertain- 
ing to geotechnical aspects? 
MR. GIBBS: Well, that's what 
it says: 
"The geotechnical aspects of the Mackenzie 
Delta terrain, and in particular the delta 
channels which would be crossed by the 
pipeline are in some ways unique as compared 


with other areas proposed to be crossed by 
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the pipeline." 
I want you to list the aspects which Arctic Gas consid- 
enedwasyO8 eAugustei5,) 27S 4torberunique. 

MR. MARSHALL: Sir, if you're 
interested in the geotechnical aspects, perhaps Dr. 
Clark or Dr. Hollingshead might be able to respond more 
FULLY e¢rvaSnthatsisytheir «field. 

MR. GIBBS: Well, I merely, 
Mr. Commissioner, addressed Mr. Williams because he 
seems to be c hairman of the panel, but if he thinks 
someone else should answer it -- 

A Well, I can start, and 
then maybe Dr. Hollingshead can continue. I would say 
the most unique aspect of it is the amount of water 


crossing per mile compared to the rest of the route. | 





The percentage of water crosSing in the 50 miles or so 


across there is very high. 


Q C an you give a percentage 
figure? 

A Oh, it would be in the 
15% range, Mr. Gibbs. 

Q Thank you, I interrupted 
you there. You listed as the first unique aspect 


the amount of water to be crossed per mile / Art's 

very flat terrain compared to the rest of the route. 

Mind you, the whole route is not that bad, but this 

is very phlat: The soils in the delta area are extreme- 

ly homogeneous compared to other parts of the route. 
WITNESS HOLLINGSHEAD: DL chink 


you might add to that that the channels are a little 
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different, obviously different than anywhere else in 
the system, in that their distributary channels of 
the Mackenzie River divides the flow of the Mackenzie 
rather than being tributaries of the Mackenzie. 

They generally’é “a much lower gradient type of 
stream, and are flowing in probably on an average in 
fine-grained materials in many of the other streams 
which are typical of the Gas Arctic system. 

WITNESS WILLIAMS: The flooding 
see the spring and on occasion in the summer 
is different than most of the rest of the route. 

0 Does that complete 


your catalogue, Mr. Williams? 


A That.G all uican think 


of offhand, Mr. Gibbs. 

Q And it would be in respect} 
then to those unique matters that you would require | 
further study before you could adopt the cross-delta 
route as being more than an alternative. Is that 
right: 

A Yes sir. There was 
additional study that we wanted to do. 

Q Now Si%1401SO.in Exhibit 
266 under the same sub-paragraph (b) that I read the 
excerpt for you, appears this wording. 

"While the applicant is confident that the 
pipeline can be installed safely and securely 
using conventional techniques and that it can 
be operated and maintained satisfactorily, 


additional site specific investigations which 
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will assist in refining its designs and 
installation techniques are planned for the 
summer of 1975." 
Now, can you tell me what site specific investigations 
to assist in refining design and installation techniques 
were made in the summer of 1975? 

A Dr. Hollingshead will -- 

WITNESS HOLLINGSHEAD: Well, 
we certainly wanted to do and in fact did do channel 
soundings at the crossings in '75 to compare the channel 
topography, if you like, with what we found earlier in 
4. 

Q Is that the total amount 
of site specific study that you, didi towassistrinimesin- 
ing design and installation techniques? | 

A That was certainly one. | 
I don't know that I would say that was the total ene 
It was the primary effort. 

Q Were there any others, 

Mr. Williams? 

WITNESS WILLIAMS: There was 
a borrow study done, as Miss Minning has mentioned in 
her testimony, on both sides of the delta. Arctic Gas 
did do an excavaton study in Shallow Bay to try and 
determine the stability of the bed when excavated. 

WITNESS HOLLINGSHEAD: We also 
should have added we also did, of course, site specific 
studies of ice breakup in 1975 which were concentrated 
in the delta area. 
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Cross-Exam by Gibbs 
Wigewoaus. Lo, LoS? 

A No. Breakup was in June. 

@) So where you Say: 

"Our plan..for the summer, Ofvel 9:75..'++ athat 
is inaccurate or that statement was written much 
before August 15th. 

WITNESS WILLIAMS: Well, firstly 
certainly the words would be written maybe as much 
as a month before that date, Mr. Gibbs, and a good 
part of this work was done in the summer. The other as- 
pect that we didn't mention was there was drilling 
and sounding work at wharf and stockpile sites in the 
GeLca . 

Q Mr. Williams, have those 
studies the drilling results and sounding studies, borrow 
studies and excavation studies to determine stability, 
been completed? Have you received reports on all of 
those? 

A No, we haven't. Miss 
Minning mentioned the borrow study. She can tell you 
where it stands right now. The one, the drilling and 
sounding work for wharf sites, there's quite a large 
crew in Calgary working on it. I couldn't give you 


a date when it might be ready, Mr. Gibbs. 


Q And the excavation study 
to determine stability? 

A Vesa ythatsone «wasn tt 
done by Northern Engineering. I thirk it was Northcan 


that did that for Arctic Gas. I've seen a memo on it. 


~ 


I don't know what their intent is with respect to a 
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report. 

Q Well, sir, I wonder how 
between August and November of 1975 you could determine 
that the cross-delta should be the selected route rather 
than an alternate when you don't even have reports of 
the studies that you said in Exhibit 266 you had to 
Carly Ouc? 

A Well, there are people 
in our organization that did most of the work, Mr. 
Cibbs, and elroy to them from time to time, and if 
they had any particular problems I'm sure we would 
be aware of them. 

Q But really, Mr. Williams, 
it wasn't your choice, was it? It was Arctic Gas 
management who decided that notwithstanding the results | 
not being available, they were now going to take this | 
as their preferred route? | 

A Well, I'd have to check 
the record, but it seems to me that when this thing was 
first brought up about a year ago now, Mr. Gros; 1. 
think we said that from an engineering aspect that we 
considered it to be feasible. But the important aspect 
was to wait for another year of environmental studies 
before the decision as to whether there would be an 
amendment or not be made, and in that same period we 
did some additional geotechnical work. But there was 
never any question in our minds a year ago that from 
an engineering aspect it was feasible. 

QO Well then, as early as 


a year ago you decided that this should be the prime 
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route rather than the then prime route. 
(LETTER FROM CANADIAN ARCTIC GAS TO MR. SCOTT 
RE CAGPC PLAN REFINEMENTS & MAPS DATED MARCH 
8, 1976 MARKED EXHIBIT 493) 
(APPENDIX "A" TO HOLLINGSHEAD'S EVIDENCE 
MARKED EXHIBIT 494) 
(REVISED TABLES 1 & 2 & 3, BORROW REQUIREMENTS, 
FIGURES 1, 2, 3 BORROW DEPOSITS MACKENZIE DELTA 
MARKED EXHIBIT 495) 
(REPORT BY N.E.S., PIPELINE RELATED BORROW 
STUDIES, CROSS-DELTA ALTERNATIVE ROUTE AND 
EAST OF FORT SIMPSON REALIGNMENT MARKED EXHIBIT 


496) 
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A No, we don't decide that at 
abhkyMrw (Gibbs, We.do.vour work,, and .issue,reports, 
and you can give them to Arctic Gas and discuss them 
with their staff, and then these decisions are made. 

Q Well between August of 
1975 and November of 1975, did you make a recommencation 
to Arctic Gas that they should switch to the cross-delta 
route as the prime preferable portion of the Prudhoe 


Bay supply line? 


A Weer ele Mol Nag equ ot sir 
Q Did Northern Engineering 
Services? | 
A Lidontecthinksso jain. 


Gibbs. I think that much earlier than that we said 
that the route was feasible, and here's the cost 
SavingserThe decisionjer the taethesdecision,or the 
waiting for the decision was as I say, based on the 
environmental aspect that was mentioned here a year 
ago. 

Q Then it's your evidence 
that the only reason why the cross-delta route stayed 
as an alternative, until November 7, 1975, was for 
environmental reasons? | 

A Lycanltisay,thak, Mr. | 


Gibbs...I-can say,.that we reported, that the,xroute | 
was feasible, and would cost less than the prime route.| 
Q Well, as far as you were | 


{ 


concerned, Mr. Williams, you had the location pinned 





down, you knew it was -- you'd satisfied yourself it | 


was geotechnically feasible, and from a design point | 


| 
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BUAPLBY #,.9.0. Minning, Glark, Purce Li 
Cross-Exam by Gibbs 


| 
| 
| 
of view it was feasible; all of those things. The only, 


thing outstanding insofar as you were concerned was 


the environment? 























4 | A Sure, but at the same | 
5 time we wanted to bring our geotechnical and engineering 
6 | fieldwork up to a similar standard, that what had | 
7 | been applied to the prime route. | 
3. Q Now sir, also in the | 
9 exhibit 266, on page 4, subparagraph C, the paragraph | 
10 | begins, | 
ti "Applicant points out and emphasizes that with 
12 | respect to the alternative, subparagraph C, | 
13| "Considerable environmental study of the outer | 
14 | delta area has been conducted by the applicant, | 
15 | and the results of this work are described in | 
rel Section 14D herein. On the basis of these 
17 | studies, applicant believes that a pipeline 
138 || across the delta can be installed without | 
19 | significant detrimental impact.' Applicant | 
20 | ener iene =" | 
ara A That's environmental | 
2) impact, £. Chink: | 
a3 Q Lm. SOL Igy | 
re " -- significant detrimental environmental | 
95 | impact.' Applicant is of the view however | 
de that additional studies would be desirable, | 
27 | to confirm the results of its earlier work : 
of and refine its construction and operating | 
29 | techniques. Such additional environmental 
oa studies are scheduled by the applicant for the | 
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Hollingshead, Cooper, Williams, 
Minninig) Clank), Purcell 
Cross-Exam by Gibbs 


summer and fall of. 19/5." 
Can you tell me what additional studies were done as 
narrated in subparagraph C? 

A I think that should 
probably wait for the next panel, wshouldnit it. peihey' re 
in a better position to -- 

Q Well, if youfcounsel says 
that's who should answer it, then that's fine with me. . 
MR. MARSHALL: Well Mr. 


Williams probably has a general knowledge of the work | 





that was going on, but we thought it would help you 








12 more, Mr. Gibbs, if we called a special environmental 
13 | panel to deal with this, so that's what we've intended 
cul to do. I'd like to leave the question to that panel, 
se inf 4t mays 

16 | MR. GIBBS: All right. 

eM Mr. Williams, at Milepost 290, 
18 | is the point where the cross-delta route departs from 
19.| the old prime route, isn't it? 

20 WITNESS WILLIAMS: I think 

ci that's correct, Mr. Gibbs. The map I have doesn't show 
22 | it, but I recollect that's about Frights. 

23 QO And then, proceeding | 
24 | from west to east, you go about another thirty miles 

25 before you enter the delta, at about Milepost 320. | 
26: | A Yes sir. | 
27 | Q And then you proceed 

28.) another sixteen miles to Milepost 336, before you | 
29 | replace the 48 inch pipeline with twin 36 inch oped 


30. | A Yao cir. | 


| 
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2 LOTS 
Hollingshead, Cooper, Williams, 


Minning, Clark, Purcell 

Cross-Exam by Gibbs 

Q And those twin 36 inch 
lines continue for about 36 miles. 

A Yes sir. 

@ NCW sir, will you have | 
in front of you please the first alignment, or the 
first route map, with Mr. Marshall's letter of March 8, 
1976, which has been marked as an exhibit. Can you 
describe sufficiently accurately so one can mark cne's 
own copy of that map, what areas will have summer work, 
and what ones will have winter work. 

A Yes, going from west to 
east, the first summer work would be at West Channel, 
which is near Milepost 336. The next section would 
be across Shallow Bay, from about Milepost 339 to 
343.3; and the next piece would be across the middle 
channel or the north arm of the Reindeer Channel, near 
Milepost 355; and the last piece on that section across 
Langley Channel, near Milepost 367 

Q And all of the rest of 
that route will be winter construction? 

A Yos cit. Tides ure | 
present plan. | 

@ Well’ sir, in using The | 


word summer and winter will you tell me what months 


| 
| 
you consider to be summer months for purposes of this 
construction? | 

A Mid-June to the latter | 
part of September, somewhere between mid-September | 


and the end of September. 


QO Then:it follows that the | 
| 
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lioLlingshead, Cooper, Williams 
Minhing,;aeclaLe, fuLccell 
Cross-Exam by Gibbs 
others 


fare the winter months? 


A Yes Sir, that would start 
in late October, through to April sometime. 

Q And is it your evidence 
that you can engage in construction, actual construction 
activities, during those months from mid-June to late 
September, and from late October to April, for winter 
purposes, or is there some portion of buildup period, 
and wind down period? | 
A Well, the constriction on 
the summer construction, and for the minute we'll just | 
talk about engineering aspects, rather than environmental. 
The summer construction restrictions are the -- when 
the ice is out in the spring, and similarly in the fay, 
when there's too much ice to work on the water in the | 
fall. Other thing$being equal, for that summer period, 
from an engineering aspect, we would like to pretty 2 
well go -- start as soon as possible in the spring, 
and hoperully finish before freeze Up. 

Q And as I understand your | 
evidence, you expect to, or plan to construct all four 
or carry on with all four of those summer activites in 


the same summer, the four that we marked on the map. 


A No not quite, Mr. Gibbs. | 
O I see. | 
A The crossing of the east | 


channel near Tununuk Point, and the crossing of 


Langley Channel, are done first on the bar graphs, on 
the pipeline construction schedule, I'm looking at 


Figure 2, Mr. Gibbs; and it shows the east channel and 
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Hollingshead, Cooper, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 

Langley Channel constructed mainly in the fourth 

summer season; whereas West Channel, Shallow Bay, 

and Middle Channel, are constructed in the fifth 
construction year, I should say, rather than summer. 


It's a summer season but it's in the -- the fourth 


and fifth construction years. 
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Hollingshead, Cooper, 

Williams, Minning, 

ChankpePurcel L 

Cross-Exam by Gibbs 

THE COMMISSIONER: What was 
the division again? Which channel was it constructed 
in the fourth summer season? 

A East Channel, which is 
on the main stem and Langley Channel which is on the 
Pruhoe Bay supply line. The following summer, then 
are Middle Channel, Shallow Bay and West Channel. 

Q Yes, so all of these, 
what you have described as major crossings with the 
qualification you gave us earlier on the cross-delta 
route except the crossing of the Langley Channel, will 
be in the fifth construction summer. 

A Ves, sir. 

MR. GIBBS: And all of the 
winter construction is in the winter of year six for 
that cross-delta route? 

A - Yes sir. 

THE COMMISSIONER: That's the 
sixth winter? 

A It is the winter season 
imethe’ sixth construction year, yes. 

THE COMMISSIONER: That's 
right, 

~ MR. GIBBS: Mr. Williams, I 
referred, I think, to construction activities and I 
want to list them and ask you Te ates with these being 
the activities that are going to be carried on through 
that construction purpose, whether winter or summer. 


Mobilization of vehicles and manpower, grading, pipe 
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Hollingshead, Cooper 


Williams, Minning, 

Clark, (Purcell, 

Cross-Exam by Gibbs 
stringing, ditching, bending, levelling, coating, 
lowering into the trench, weighting and anchoring, 
backfilling, gauging and cleaning and testing and 
revegetation. 

A The only one I had trouble 
with was the levelling. Did you say levelling, Mr. 
Gibbs? 

Q Yes, I did. 

A Levelling of what? 

Q Well, I'm not sure. I 
got that out of one of your volumes. 1°11 find it. this 
evening and bring it to your attention. 

MR. MARSHALL: I thought you 
said grading. 

MR. GIBBS: I beg your pardon? 

MR. MARSHALL I thought you said| 

grading. 

MR. GIBBS: I said that as 
well. 

Bending, 
levelling, coating, lowering but the levelling doesn't 
mean anything to you? 

A I'm having a little 
€roubile wath it. 9 Tf yourmot- it out, of our application, 

suspect 
I'd’that it's a typographical error, but I'm not sure. 

Q Well, you had the volume 
consolidated filing drawings, exhibit 453 in front of 
you. 


A Yao ei. 7. 
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2 PORTING L-TD. 


Hollingshead, Cooper 

Williams, Minning, 

Clark, Purcell 

Cross-Exam by Gibbs 

Did you have welding in 

your list? 

@) Yeo. 

I introduced 

levelling, it should be grading, rather than levelling. 

THE COMMISSIONER: No, I don't | 
think you did. | 


MR. GIBBS: The list that I 





got was from your constructions drawings and it was this 
Moprltzaeion, “diraading, pipe stringing, ditching, 
bending, welding, coating and I put levelling in which 

I shouldn't have, lowering, weighting and anchoring, | 
backfill, gauge and clean, testing, cleanup, restoration 
and revegetation, demobilization. | 

A Yes. | 

THE COMMISSIONER: Levelling | 
should be welding. Doesn't that all make sense? 

MR. GIBBS: That's probably 
what it should have been was welding instead of levellind. 
I will quote my piece of dogeral too, if you're not 
careful. 

Mr. Williams, it's your 
evidence that in Shallow Bay, all of those activities 
can be carried out in one summer from mid-June to 
late September. 

A Yes sir. From when to 
when? 

Q Well, Mid-June to late 


September which is what you defined as summer. 
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liollinyshead, Cooper 


Clark, Purcell, 
Cross-Exam by Gibbs 


A Ves, yes. Yes sir. 
O I'm not going to leave 
ii ehat easily, I'm ‘comirig’ back to-it, Mev Williams. 


A I wouldn't be surprised. 





Q Just to digress a 
moment though, why do you put in two 36 inch lines in 
place of a 48? 

A Well I don't know if I 
can add anything to what Mr. Purcell said in his direct 
evidence, Mr. Gibbs. 

QO Well I didn't understand 
to give the reason why. Perhaps he will. I thought 
he carefully avoided saying why. 

WITNESS PURCELL: My under- | 
standing is that it's the same situation as the other | 
rivers that are classified as major that at certain 
timesof the year they would present a delay if the 
pipeline had to be repaired, and for that reason, two 
pipeline crossings were installed. 

) Mr. Purcell you said "my 
understanding". Was it not your recommendation to put 
im the -two 36° inch Lines? 

A No. 

Q I see. Who's recommendatign 
was it? Where did it come from? 

WITNESS WILLIAMS: In the 
very first report that we put out on the engineering 
report ,Wwhich"t-think is dated June, '74, Mr. Gibbs. 


I think we -- we showed three, -- I think three possible 
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BEST REPORTING L-TD. 19804 


2NABY 2, BC. 


Hollingshead, Cooper 

Williams, Minning, 

Clark, Purcell, | 

Cross-Exam by Gibbs | 
alternatives. One was a single 48. One was a partially| 
looped 48 and the third one was a twin 36. We've 
provided Arctic Gas with cost estimates for each of 
the three cases. On balance, it was Northern Engineer- 
ing's recommendation that the twin 36 inch line be 
adopted. Tt got. a lot of discussion. and it was finally | 
decided that that was the way to go in the filing. 

O And, as I take it, the 


basis for it, the reason given is that it provides 


insurance against interruptions in service. 


A That would be the major 
consideration, yes. 

©) Are there other? 

A Well, certainly a 35 2neh 


| 
line is easier to instail than a,.48 inch line. ‘This 

| 

| 

| 


of course, is in turn reflected in the cost estimates. 


Mind you, two 36 inch lines cost more than a single 
48 but the difference in the two, we didn't think was 
that significant and the reliability that two 36's 
gave outweighed the additional cost in our opinion. 

Q Well sir, what bothers 
me about the insurance aspect is this; that your 
48 inch line prior to the point where it becomes twin 
36 eB ie wesioned to Carryads billion cubic feet per 
day when fully pressured. Is that right. 

A Yes sir. 

ee ©) As I understand Mr. 

Purcell's evidence, that's what two 36 inches will 


carry so that when you get the Pruhoe Bay mainline up 
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ST REPORTING L-TD. 19805 
VIF ABY 2, Bil. 


Hollingshead, Cooper 

Williams, Minning, 

Clark, Purcell, 

Cross-Exam by Gibbs 
to 4% billion cubic feet day, your two 36's will be 
also be operating at capacity. 

A Yes sir. 

Q Then where is the 
insurance then if you add the compression to build the 
Pruhoe line up to full volumes, don't you have to 
put in two more 36's if you're going to maintain your 
insurance aspect? 


A If you were insuring 


against 100 percent throughput, that would be the case, 


Mr. Gibbs. But, the -- if one of the 36's went out, 
at @leasthyou Ccantdet “about Haliter the =—-or “Fm? sorry, 
itwould be probably more than -- this is 


Mr. Purcell’s area, but 1 think™it%s more than half | 


of the throughput through the line and that's a lot 


better than nothing. 

9) But wee, | +— 

WITNESS PURCELL: One 
correction, Mr. Gibbs. You could get the insurance 
plan installing just one additional 36 inch line. 

Q AQT right, “sir, 2s oaw 
Arctic Gas plan when the additional compression is 
added to build the Prudhoe Bay lateral up to its 
44 billion cubic feet a day to add one or more 36 inch 
lines across the Mackenzie Delta? 

WITNESS WILLIAMS: I would doubt 
if they've given any consideration to that, Mr. Gibbs. 
We have not done a study on it. 


O Well sir, as I recall 
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2FPORTING LTO. 


Hollingshead, Cooper, 
Williams, Minning, 
Clark, Purcell, 
Cross-Exam by Gibbs 


your evidence, the main reason for putting twin 48's 


that you could not even have a diminution in service 


if one broke. But that appears not to apply across 


the delta. Is that right? 
A Not entirely. The 
system proposed has two areas of supply; one at 


| 
under the major river crossings down the valley, was so 


Prudhoe Bay and one at -- in the Mackenzie Delta. The 
leg that we're talking about only carries the Prudhoe 
Bay gas; so the delta gas can still go in the main 
stem and as I say, if you have a failure in one of the 36' 
a good part of the Prudhoe Bay gas can go. You're 
not completely out. 

Q But sir -= 

A lts quite: a bit diferent 
proposition, I think, running 36 miles of dual 48 inch 


as compared to two or three at a major river crossing. 
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(2, 6.0. Purcell, Williams, Minning, 
Hollingshead, Cooper, Clark 





Cross-Exam by Gibbs 


Q In logic, if you only need 


| 

two 36-inches across the Mackenzie Delta, that will 
ensure against total service interruptions, doesn't it 
follow that that's all you need under the major river 
crossings down the Mackenzie Valley? 

WITNESS HOLLINGSHEAD: Let 
I might say, Mr. Gibbs didn't quote Mr. “Williams quite 
Sait. 

MR. GIBBS: Well, correct me 
if I misquoted him. 

A Lm not 
sure if I remember exactly what you said now, but 
I'm quite certain that it wasn't as Mr. Williams put 
the case earlier. 


WITNESS PURCELL: Mr. Gibbs, 





I think Mr. Williams said that the supply line carry- 


ing the Alaskan gas thru the fifth year of operation, 
which is what is shown in the filing, only carries 
2% billion ctwic feet a day, it provides only half 
the gas. The main line,of course, carries all the 
gas, it carries 44 billion cubic feet per day. So in 
that sense, one of the 36-inch lines across Shallow 
Bay, across those water crossings, has the same capacity 
with respect to its fifth year volume as one of the 
48-inch dual river crossings does on the main line. 

O Yes, Mr. Purcell,. and 
if Mr Williams is prepared to admit to me that when 
the Alaska portion is powered up and carrying 4% bill- 
ion cubic feet a day will need across the delta another 


one or two 36's, or a 48, to maintain the insurance, 
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EF PORTING L-TD. 19808 
; Purcell, Williams, Minning 


Hollingshead, Cooper, Clark 
C ross-Exam by Gibbs | 


I'm content to leave it. 


| 
A I don't think anyone 
cay say that I think we can all Speculate about the 
decision-making process, and I would expect that it 
would go something like this, that the line under 
the volume shown here would be operating for four 
years, from years 2 through 5, there would be quite a 
lot of experience gained, it could be monitored for 
aguldahe Dens experience had been very good, Arctic 
Gas might decide not to buy the insurance when the 
volumes inc reased to 4% billion. On the other hand, 
they might decide to install a third 36-inch line which 
would provide a complete spare or complete insurance. | 

If you brought this up once 
I guess we should get the numbers right. If the | 
supply line from Prudhoe Bay were fully powered, and | 
one of the dual 36-inch lines was out of service for | 
its entire length, the amount of gas that could be 
transported from Prudhoe Bay would be three billion 
cubic feet. 

THE COMMISSIONER: A 36-inch 
line? 

A In one, yes sir. 

MR. GIBBS: Q With compressor 
stations 07 and 08 located as you now have them? 

A With the -- yes, that 
reflects the move to the junction of the compressor 
station CD-08. Now that could be improved by installing 


a cross-over between the two 36-inch lines so that ey 


there was an outage on one you would only lose half of 
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ST REPORTING L-Th. 


PuLCel) |, Wiis Lams, Minning 
Hollingshead, Cooper, Clark 
Cross-Exam by Gibbs 


Leo ein that ‘case the Single line could carry 3,570,000,0/00 


cubic feet per day, and with two cross-overs the -- 
THE COMMISSIONER: How much 


with one cross-over? 


A 3,570,000,000 cubic feet. 
That's a pretty good proportion of the total throughput. 
A person could put in two or three cross-overs and 
further increase these throughput capabilities, so that 
would be another option that Arctic Gas would have. 

Q A cross-over is a line 


from one pipe to the other? 


A Yes, simply connecting 
them so that any segment can be isolated. 

Mk. GIBBS: But there's nothing 
in your plans for any of those cross-overs, is there? 

A For the volumes up through 
the fifth year they're not requiredin order to maintain 
the volumes above the designed throughput. 

Q Yes, and to put them in 
you'd have to bringin your crew and excavate and construc 
the cross-over. 

A Thats correct... Tt would 
be additional construction. You have to remember it 
could be done without taking the pipeline out of service 
Or without impairing the gas throughput. One line 
could be taken out of service prior to the time the 
gas volumes increase. The attachment of the cross-over 
made, the gas then switched to go through that line, 
the other line taken out of service and the cross-over 


completed. I grant you there would be. additional 
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AUS oo oie Williams, Minning 

Hobbingshead, Cooper, Clark 

Cross-Exam by Gibbs 
Gonstruction: 

Q And there's nothing in 
your operating and maintenance plans to cover that? 

A No, something like 
that is beyond the term of the application. 

Q Then, sir, all of those 
speculative reasons which you have given me for two 
36-inches, and the insurance they will provide, apply 
equally to the other major river crossings where you're 
putting in two 48s, don't they? 

A Well, we've talked about 
that before and the difference is in the gas volumes. 
Now I think you know as well as I do that a 36-inch 
could carry 4% billion cubic feet. But there would 
be a considerable pressure drop. I haven't checked 
it out, I don't know what the capacity on the entire 
pipeline, on the main line of the pipeline would be 

THE COMMISSIONER: Excuse me. 
You have lost me, Mr. Purcell. A 36-inch line could 
Carry 7 billion cubic feet? 

A In these very short 
sections across the river there would be -- 

Q A pressure drop means 
there's just not that much gas moving through as there 
would ibe in a 48-snch line. Isnt: itsa notional thing? 
Am I -- this may be a point where we have to go back 
to square one to make sure I understand you, but I 
thought that you were moving 4% billion cubic feet 
through the 48-inch line at 1,700 Pp. 5. i... Or whatever 


it is, which is an extraordinary pressure, and you had 
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| Purcell, Williams, Minning 
Hollingshead, Cooper, Clark 
Cross-Exam by Gibbs 
to have specially strengthened steel to accommodate 
the pressure, the whole idea being to get these enormous 
volumes this great distance to the middle of the 
continent on an economic footing. Well then, through 
your 36-inch passage, so to speak, you're saying you're 
going to get it all through, it just takes longer so 
the pressure in the main line then is down. Do I 
understand you? 
A Yes, sir, the pressure 
wouldn't be increased at any point. 
Q There's not that much 
gas once you get to the main stem on the other side 
of the delta. That's the problem, isn't it? 
A Well, © didn't entirely 


follow you. Maybe I could explain it my way and we 


can get together. 





There is not much pressure 
drop in a mile of pipe, a mile of 48-inch pipe carrying 
full volumes, it's something like five or six pounds 
per square inch. Now if twice the amount of gas is 
put through, I think the pressure drop would go up, 
let's say, from 5 to 40 pounds. Now that wouldn't be 
economical in a long pipeline. The compressor stations 
would be five miles apart instead of 50 miles apart. 
But for a short section it's not a large increase in 
pressure drop, and under most conditions of the year, 
most times of theyear there is some excess horsepower 
available in a compressor station downstream that could 
pick up that extra pressure drop without impairing the 


throughput. I haven't done the calculations, I'm just 
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Purcell, Williams, Minning 


Hollingshead, Cooper, Clark 
C ross-Exam by Gibbs 


guessing at these numbers. But that's -- does that 
help to make it clear? 

THE COMMISSIONER: Yes. i 
haven't made it all the way but we may have to return 
Colthis. 

MR. ,MARSHALG: Sir, .1f I could 
follow through on your thought, you were talking about 
losing one of the dual lines under a river crossing, 
and the point would then be, well, what happens? Can 
you get the same volume of gas across the river and 
have to pick up the additional compression requirement 
downstream. It seemed to me that's where you were lead- 
ing, Maybe Mr. Purcell can follow through on it. 

A Well, we'd have to make 
the calculation. I don't think there would be a large 
drop in throughput if the dual river crossings on the 


mainline would be 36-inch. 
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BURNARY 7, Pets Hollingshead, Cooper, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 


1| THE COMMISSIONER: But if a 


> | 36 inch line were out for three or four months, you 











7 wouldn't be getting 4% billion cubic feet a day 
4 through, would you? Let's suppose it was your route 
5 | there has those dual crossings on the top, 
| on the red line there; don't have any crossovers, there 
7 isn't a, third line, ,If. one. of. them is out. for. six 
a months; lets say, you're not G6ing to get as much gas 
9, to the mid continent, are,.you? 
10 | A We're talking now about | 
12 the 2% billion cubic feet? 
12! Q No, we're talking -- 
1) well,» 24 billion cubic fee: is in vour fifth vear,.but i 
14y| A Yes sir. 
ie! Q -- and I think up to that 
S| point we're all with you, in that you have the same | 
17 | insurance as you have at the major river crossings with 
18 the two 48 inch pipes; but Mr. Gibbs is moving beyond 
aa that and saying all right, letise suppose.you dont have 
20, excess capacity, 50% excess capacity in that pipe from 
54 sll Prudhoe Bay, after the fifth year; but let's suppose 
33 | you want to bring larger volumes in, which means looping 
23 | the main stem; but given that hypothetical situation, 
oa | you can't live for very long with only one 36 inch 
I5u pipe to take you across the delta. I thought that's 
veal where all this is leading. 
se A Well, I think we got to 
23 | that point, and that's true, because of the long 
26 | distance involved, there's an appreciable loss in 


29 1! throughput, but we're talking abaut 36 miles here, | 
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Hollingshead, Cooper, Williams, 
Minnineg, Clark, Purcell. 
Cross-Exam by Gibbs 


So that" s*how-we~goe’ to the number of) 3° billion cubic 
feet, with no crossovers, and 35% billion with one 
crossover; that's quite true. If there were an outage, 
an the o6 anch’ Prne, that’ would* be" the’ limit,’ with. all 
the compressor stations installed. 

Q Yes. The limit would 


be So billion cubic feet, and sy5 UewEeirone Crossover. 4 


A Correct: 

0 That's the best you can | 
aes | 

A Yes Sir; 

Q Well, if : 


it's enough that I understand that, I understand it, 
so maybe I'd better keep my mouth shut. So you carry 
on, Mr. (Gibbs, 

MR. GIBBS: Doesn't it follow. 
then, Mr. Purcell, that certainly if you want to 
maintain the same insurance, when that Prudhoe Bay 48 
is operating at capacity, you're going to have to do 
something with those twin 36's. Crossovers, or an 
additional line, or something to maintain the same 
insurance. | 

A Yes, to have the 
Capability or carrying 44 billion cubie feet, “you'd 
have to do something. 


Q Now sir, why net 


continue those twin 36's to the western edge of the 

detiva, that sddrtional emi les? | 

A I thought they were to | 
| 


the western edge of the -- well, to the point where it|s 
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MLN, salawmk » urceda 


Cross-Exam by Gibbs 


it*s difficult to repair a failure, wy undétstanding 
they've been taken that far. 

QO It's your evidence then, 
us WtiMr. Wildwams, thatethéere isimot & difficulty 
between Milepost 320 and Milepost 336, in the repairing 
of failures? 

WITNESS WILLIAMS: That's 
true, Mr. Gibbs. Our spring breakup observations show. 
that that side of the delta does not receive or get 
flooded to the extent that the eastern side of the 
delta is flooded, and I think the same thing applies 
with respect to the summer storms. 

Q But it does, none the less, 
get flooded, like the rest of the delta does? 

A Well, not the two summer -- 
I'm sorry -- the two spring breakups that I have | 
watched, Mr. Gibbs. It's has been comparatively dry 
over there. There's the normal surface runoff, but 
Horo LLoodangs 

Q In your judgement then, 
there's not going to be a time when you can't get in 
there on land to repair a break? | 

A invmyepiniony* 1f7 it did 
occur, it would be for a much more brief period than 
the®eastern side of the delta. | 

Q A much more brief period 
when your access would be restricted? | 

— A Yes sir. | 

O And like how brief is 
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Hollingshead, Cooper, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 


A Well, as I say, I've 

looked at it for two springs, and when the eastern 

Side of the delta was flooded with two to three feet 

of water, it wasn't on the west side; so in the springs 
that I watched there'd be not period, but the records | 
aren't that long. I don't think anyone could guanantee 
that it's never going to happen, but our information 
from looking at it, and talking to people that have 
observed Glas) that ‘that's the Wsualsy that aty doesn’t | 


get flooded in the spring like the eastern side. 


Q Or with summer storms? 

A Well, I haven't witnessed 
one of those, 

O NO; = out eronm the records |-- 


I realize you haven't witnessed them all, 
A I think we talked to 


Dr. Barry about it, and there might be something in his 


| 
| 


evidence to that effect. Tt seems to me that I read 
thate ind s) ‘evidetice-mot’ too) long ago. 


Q Well, can I sum it up this 


waye Insofar as you and yourmpeanel “are concerned, there 
are not -- there's no knowledge, or you know of no | 


records of flooding, either in springtime, or by 


summer storms, of the western part of the delta? Perhaps 
Mais s)\\Minning? does, Shut do» you? 

A “Her something else. Not | 
to my knowledge, or anyone that I've talked to. Miss 
Minning was just pointing out that in the summer storm | 


| 

if there is flooding, it only lasts a day or two. | 
| 

Q Amel wight sa Aahats;, | 


=— he = 
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Hollingshead, Cooper, Williams, 

MINING >» Clark g Pagoed L 

Cross-Exam by Gibbs | 
Mr. Williams, that the soil composition across the delta 
is fairly consistent, and that it's mostly silt and 
sand? 

A Yes Sir. 

Q And this applies both on | 
the areas where there is water, and where there's land 
above water level? 

WITNESS HOLLINGSHEAD: It's, , 
I think comparatively uniform, but I would say it 
probably ranges greater than silt and sand, there are 
certainly some clays and peats. 

Q Buteat “siporimansilyvsiLe 
and sand? 

A I suppose, if you wanted 
to pick one, it*s primarily silt size materials. 

Q All esiont sie < 

Mr. Williams, in your evidence 
you spoke about major crossings, and I have never Beene 
sure what you meant by major. Could you define it for 
us? 

WITNESS WILLIAMS: Oh, we've 
limited.it. pretty well, Mr. Gibbs ,.to.a water crossing. 
that -- it is done by, probably done by a separate 
Sere unt ianl athan than the construction spread that 
is doing the rest of the line in that section. 

Q We shouldn't then think | 
of it as having any particular amount of water flow, | 
or height of bank, or velocity, or any of those things} 

| 


although those may enter into your decision, whether 


or not to use a separate crew; but. your definition is | 
| 
| 
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Hollingshead, Cooper, Williams, 

Minning, Clark, Purcell 

Cross-Exam by Gibbs 
that it takeSa separate crew to cross the water body? 

A Yes. Those things would 
enter into the decision, it requires some different 
equipment, and different techniques, and people that 
are specialized in that kind of work; so generally 
they're done by a separate crew that specializes in 
that type of work. That's the definition that we've 
used in this case, Mr. Gibbs. 

Q I want you to turn your | 
attention now to Shallow Bay. In the List: Of seein ues 
that we talked about, they're going to carry De yon : 


end of 
there between mid-June and September, and first Of all, 


will you tell me how you porpose to dig the ditcn 
across Shallow Bay? 

A Our plan is to dredge it, 

Q And what will the dredge 
look like, what will it be? 

A In our cost estimates, | 
we've provided for quite a large dredge, 36 inch dreagd. 

| 

It'll be a fair sized piece of floating equipment, with 
the excavating equipment mounted on a floating barge | 


that's designed for the work; and there will be | 
discharge piping coming from the dredge. 
Q Well, the dredge will 


have, I take it, a bucket, Wale te 


A With a suction line, yes. 

Q And it'll be mounted on 
a ‘barge? 

a Yes. 


QO Ana@ is that called a 
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Hollingshead, Cooper, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 


lay barge? 


A No, | 

Q Tl see. I5 it any | 
babeiccular kind of | 

A These larger ones, they "we 
designed for dredging. 

Q A normal type of dredge | 


upon which you find a barge -- or a barge on which 


you'd find a dredge mounted. 
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Poiece@it, Willdans, Misnitneg 
Hfottingsheaadl, Comper, Utark 
Cross-Exam by Gibbs 


A Well, that's a particular 
piece of equipment. 

QO In common use. 

A Yes sir. 

Q Did you say "yes" to that? 

A Yes. 

Q What kind of water depth 


are you going to be working in, in Shallow Bay? 

A The maximum depth that our 
soundings show is 17 feet of water, and reducing to a 
couple of -feet in spots, so that the dredge will have 
to excavate its channel ahead of it to allow it to 


move across the full width of the bay. 


Q Reducing to how much? 
A As little as two feet 
of water. 
Q And you're satisfied that 


that can be done by that process, that you can excavate 
that ditch with the dredge mounted on the barge? 

A Well, the only quarrel 
I have with you is "dredge mounted on the barge", it's 
a specific piece of equipment. It's a floating dredge, 
yes. 

Q Alloright then, Mr, 
Williams, in your filing entitled: 

"Alternative Corridors & Systems of Transportation," 

you considered the offshore corridor, or Arctic Gas 
considered it; and at page -- under the tab: 


"Alternate, Corridors” 


the yellow tab entitled: 
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Purcell, Williams, Minning 
Hollinyshead, Cooper, Clark 
Cross-Exam by Gibbs 


-Ortsnore -Corrigor,." 


page 1, I found these words, and it worried me about 


your plan to use a dredge, and I'm reading, sir, from 


the third paragraph on that page: 
"The following discussion will demonstrate the 
reason for the applicant's conclusion that it 
cannot suggest building its proposed pipeline 
in the offshore corridor. In addition to the 
cost factor noted later, there are at least 
two important reasons which relate to the 
receipt and continuity of natural gas to 
consumers of gas. Because of the present 
state of the offshore pipelining arc in coastal 
areas which have ice cover over a substantial 
period, the applicant cannot conclude that 
(a) such a pipeline could be constructed 
successfully over the time period within which 
the applicant proposes, and 
(b) such a pipeline once installed could be 
repaired promptly if a pipeline interruption 
occurred during freezeup or ice breakup periods." 
Sir, what's happened to the offshore pipelining arc 
since March of 1974 and November of '75 has removed 
your doubt about its feasibility? 
A Oh, you're talking about 
two entirely different circumstances, Mr. Gibbs. 
The installing a pipeline across Shallow Bay isn't 
really, I can't think of in any way comparable to 
installing a line in the Beaufort Sea off the North 


Coast. They're just not comparable situations. 
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RFPORTING L-Th. 


Purcell, Williams, Minning 

Hollingshead, Cooper, Clark 

Cross-Exam by Gibbs 

Q Why do you find them 
not to be comparable? 

A Well, one thing is that 
in the Beaufort Sea you can have that ice moving around 
during the summer construction season that would 
damage the equipment and maybe you'd lose. your whole 
construction. The ice can be fairly deep and it 
can goudge the bed and rupture the pipe or dent it at 
least. 

The second aspect was the 
repair of it. In the Beaufort Sea there would be 
extended periods where repairs would be impossible. 
There are certainly similar periods in the Shallow Bay 
and that's one of the reasons why we've gone to -- 


or the most important reason why we've gone to twin 


lines there. It's just a different ball game altogether 


QO Isn't one of the reasons 
the difficulty of operating this dredge in shallow 
water? 

A Yes. The route selected 
for study in the offshore proposal was in 20-30 feet 
of water. Where we were looking at several hundred 
-- I don't know the width of the Wildlife Range, it's 
well over 100 miles -- well, if you went in the lagoon 
say between the barrier reefs and the main coastline 
along the offshore -- along the northern coast there, 
and that route was considered to get away from the 
ice problem, to lay the line between the barrier reefs 
and the mainland, then you would get into shallower 


water. It would get away from a lot of the ice movement 
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Purcell, Williams, Minning 
Holiingshead, Cooper, Clark 
Cross~-Exam by Gibbs 


REPORTING L-TD, 


problem and the ice scour problem. But yes, it 
would be in shallow water and of course it was, from 
an environmantal aspect it was unacceptable. But I 
think that again that's a much different proposition 
of having to dredge a channel ahead of you for 150 
miles or so, as it is for a couple of miles across 
Shallow.Bay.. I say "a couple" because it's not all 
that shallow. 

Q Well, it's really only a 
cost consideration. 

The problems 
are the same, aren't they? Whether it's 150 miles or 
two or three miles. 

A I suppose you could 
narrow it down to cost. Because of the mileage invol- | 
ved in the offshore study,to make any kind of reasonable 
progress, a lot more equipment would be required. 

Q On the second page of 
that report on the offshore that I was reading to you, 
appears this paragraph: 

"Shallow water, water depths from 10 to 20 
feet," 
and it's about that or less than ten feet that you're 
talking about in Shallow Bay, 
"this option would result in the line being 
mainly inside the Barrier Islands," 
that's what you told us. 
"Such location would offer the longest summer 
construction season that would be dependent 


on the development of new shallow draft marine 
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REPORTING L-TD. 
Any , <a 


Purceil, Williams, Minning 

Holiingshead, Cooper, Clark 

Cross-Exam by Gibbs 

construction equipment since existing lay 
barge equipment for large diameter pipe 
requires at least 15 feet of water for 
efficient operation. In addition, this 
routing has a greater potential for the 
disturbance of aquatic ambird life." 
Does that describe your Shallow Bay exactly? 

A No sir, not at all. 

Q And in what way does it 
differ? 

A Because the offshore 
plan was to install the pipe off of a lay barge. Now 
that's not the dredge. The dredge digs the,excavates 
the channel. The lay barge installs the pipe. They 
are two separate independent operations. It is not 
planned to use a lay barge across Shallow Bay. 

Q And how many feet of 
water is your barge going to draw, 17? 

A What barge? 

Q Your dredge. 

A The channel that it 
excavates will be sufficient to float the dredge. 

Q And what size channel 
will it excavate across Shallow Bay? How deep and 
how wide? 

A I think that's shown 
in the drawings somewhere, Mr. Gibbs. 

QO I searched for it and 


couldn't find how deep or how wide, because I didn't 


know what you were going to use to dig the ditch until 
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Purcell, Williams, Minning 
Hollingshead, Cooper, Clark 
Cross-Exam by Gibbs 


this moment. 

WITNESS CLARK: I believe they 
are shown there, Mr. Gibbs. The criteria that was 
set, as I recall, was 20 feet below water level or 
10 feet below the water, whichever was greater. 

QO Well, Sir, what is going 
to be 20 feet below water level? 

A That'sthe depth. 

Q Depth of the tren ch? 

A The excavation, yes. 

I believe the bottom width was 40 feet. 

WITNESS HOLLINGSHEAD: Those 
drawings were in one of the revisions to the filings. 
The revision entitled: 

"Cross-Delta Alternative," 
I believe it was. 

Q Could I get that again, 

Mr. Clark. 20 feet blow water level or -- 


WITNESS CLARK: 20 feet below 


water level or 10 feet below the bottom level, whichever 


is greater. As I recall, the width at the bottom of 


the excavation is 40 feet, but we'll check that. 
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back to your definition of major crossings, Mr. William 
you said in response to Mr. 
were really the crossingswhere you 


needed a separate crew 


kind of work. 

crossings have 
own crews will 
have in common 


summertime. 


are scheduled for summer 
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nt Ee | 
HOw Ss 


THE 
Gibbs' question that they 
had decided you 
specially trained for that 
What other things do those major 


in common that. the crossings that you 


Fy 


carry out? I take it one thing they 


is that they will be built in the 


WITNESS WILLIAMS: No sir. 
Q The major crossings? 
A The only crossings that 


construction are these major 


ones that we've listed. 


Q In the delta? 

A In the delta, plus Fast 
Channel. 

O Plus East Channel, yes. 

A At, near Tununuk Point 
and the Mackenzie crossing near Fort Simpson and the 
Great Bear Crossing near Fort Norman. 

O Yes, but those are the 


major crossings and they will all be built in the 


summertime, is 


that so? 
A Yes sir. 


Fane, Now -- so that these 


major crossings will all be built in the summer by a 


separate crew. 


Is there one other thing they have in 


COMMISSIONER: Just goinc 
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ALLWEST REPORTING LTD. 
a ial Hollingshead, Cooper, 
Williams, Minning, 
Clark, Purcell, 
1| Cross-Exam by Gibbs 
aI common, that is that there is no permafrost beneath the 
3 river or channel in each instance? 
4| A No permafrost at ditch 
5 depth. Shallow Bay does have some permafrost, but it's 
6 | deeper than what we're going in and I have no doubt that 
7 | applies to some of the other crossings, but within 
| ditch depth, with the exception of the embankments, of 
>| course, there will be permafrost in the embankments. 
10 | Q Yes. Well, just so 
| we're on the same wavelength here, I wish we had that 
12 | map of the -- that other map of the -- your crossing of 
abe the -- here. Your crossing of the Fast Channel is 
14 the Swimming Point crossing, isn't it? 
15 A Yes sir. Well, not 
te With the revised cross-delta filing. It's not at 
17 Swimming Point anymore, it's closer to Tununuk. 
o. Q Tunvmue, Fricht, O.K. 
19 Then, the other crossing -- the next major crossing is 
20 the Bear River and then south of Fort Simpson. 
9 A Yes (sir. The other 
ee crossings are planned for winter construction for the 
23 crew that is doing the rest of the work in that area. 
24 | 0 Yes. 
25 | A By the crew. 
a Q Right, leaving out the 
a ones you and I have just ae talking about. The’ rest 
ie is summer construction by your own crew. 
29, BS Winter. 
| O T mean winter. 
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Hollingshead, Cooper, 


Clark, Purcell, 
Cross-Exam by Gibbs 


A Yes sir. 

THF COMMISSIONER: Yes right. 
Well, carry on Mr. Gibbs. Maybe they found this 
material. 

WITNESS HOLLINGSHEAD: Well, 
those figures that Dr. Clark gave you are correct as 
far as the depths are concerned. The eee to 
be set at a depth of about 20 feet below water level or 
ten feet below bed level whichever was the lower. 


MR. GIBBS: I'm” sorry ,° the 


Lop of the pipe’ so”the bottom ofthe trench ts"goifig’ to 





be at least another four feet. 
A It would be another four 
to five feet below -- four feet below that, I guess. 


WITNESS CLARK: I think I was 


| 
| 
| 
a little high on the width of the bottom of that | 
€rénch, Mr. Gibbs. 

O em SOLLY. 

A I was a little high on 
the width of the bottom of the excavation. 

WITNESS HOLLINGSHEAD: I don't 
think we have a precise figure on the width of the 
trench, but presumably, it would be the normal sweep 
of a dredge of this size and I don't know what the 
Minimum figure would be but -- 

WITNESS CLARK: It's probably | 
closer to 25 to 30 feet rather than 40. 


MR. GIBBS: Can anybody bid 


a better number than that, Mr. Williams? 
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Hollingshead, Cooper, 

Williams, Minning, 

Clark, Purcell, 

Cross-Exam by Gibbs 

WITNESS WILLIAMS: Well 
certainly one consideration is the width of the dredge 
that has to go into the channel. 

Q Yes. 

AD Otherwise, other con- 
siderations are how well the material stands up when 
excavated and I think you would keep it down to the 
minimum within those limits. 

Q Yes sir, but how wide 
at the top and how wide at the bottom? Surely you've 
made some determination of those for your logistics 
purposes? 

WITNESS HOLLINGSHEAD: Well, 
the width, certainly at the top of the ditch is going 
to be a function of the depth of the ditch as well and 
that varies all the way across Shallow Bay, but I 
think if you want some approximate numbers, you're 
probably looking at about a bottom width of something 
in the order of 20 feet and the top width maybe in the 
order of -- on averages, probably in the order of 100 
feet. Perhaps less in some place§ greater in others. 

THE COMMISSIONER: The width 


Gfethesditch at the top is ‘going to. be about 100 feet. 


That's what you're saying, to accomodate the barge then - 


WITNESS CLARK: The side slopes 


we assumed -- I believe we assumed a four to one side 
slope. 

@) Yes. 

A So, starting with a bottom 
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Hollingshead, Cooper, 

Williams, Minning, 

Glarksn Purcell, 

Cross-Exam by Gibbs 
width of 20 feet, if we're ten feet down, that would 
give a 100 foot wide width and we wouldn't be much more 
than-- 

Q I'm with you. Let me 
just go back to the level of the ditch. You said the 
pipe would be laid -- that is the top of the pipe would 


be 20 feet below the water level or ten feet below the 


bottom of Shallow Bay. WITNESS CLARK: That's correct. 
WITNESS ~ | 


HOLLINGSHEAD: On the 
drawings sir, that I was referring to which were in the 
exhibits the top of pipe elevation is given as 160 
feet. The designed high water level is given as -- 
it looks like 188, on my copy, but it's pretty small. 
The water level in April, '74, which was the date of 
the soundings -- the month that the soundings were 
taken is given as 180. The general sort of bed level 
if you like across Shallow Bay ranges from 175 to say 
as tow as 160 -- 165 to 175. That is, you have in the 
order of five to 15 feet of water below the April ice 
level if you like. 

Q Yes. 

A The top of the pipe 
was set on this preliminary design was set at 20 feet 
below that. 

MR. GIBBS: How many dredges 
will you operate at Shallow Bay during that one summer 
season from mid-June to end of September? 

WITNESS WILLIAMS: The present 


cost estimate is based on one large dredge, Mr. Gibbs. 
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Hollingshead, Cooper, 

Williams, Minning, 

Crark; Purcell); 

Cross-Exam by Gibbs 
But we're still studying that aspect and that may 
change. 

Q I take it that your plan 
then is to have this dredge start at one side of Shallow 
Bay and dig 100 foot wide trench across the bottom 
for 4% miles and then turn around and come back, digging 
another one because you've got two 36 inches to put in? 

A Not necessarily. There 
are environmental problems there, Mr. Gibbs, as you 
know with the whales and that may determine where the 
dredge will be working when. For instance, the channel 
-- the deep channel is towards the west side of Shallow 
Bay. The easterly two miles of Shallow Bay are very 
shallow. If it's environmentally acceptable, it's 
possible that the dredge might start at the deep channel 
and work easterly in that shallow section while the 
whales may wish to inhabit the deeper section. There ar 
some -- some tradeoffs are going to have to be 
made to fit this thing in to the satisfaction of 
everyone concerned so it's not necessarily from one 
side to the other and back again. 

OQ Have you ever operated 
one of these dredges, Mr. Williams? 

A No sir, 3b haven’ t. 

Q Has anyone in Northern 
Engineering Services ever operated one? 

A. You mean physically sat 
up there and pulled levers? 


@) Been with it while it was 
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llollingshead, Cooper, 

Williams, Minning, 

Clark, Purcell, 

Cross-Exam by Gibbs 
operating. 

A Oh yes. 

0 At what rate per day can 
that dredge dig its 100 foot wide trench, some 14 feet 
deep? 

A That's a number that I'd 
like to get tonight, Mr. Gibbs. I've been thinking 
about it today and a 36 inch dredge, it seems to me, 
is capable of around 50,000 yards a day. But, I'd 
like to check that number. I have it back at the 


office and it escapes me right now. 
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Purcell, Williams, Minning 


Hollingshead, Cooper, Clark 
Cross-Exam by Gibbs 


@) Was it feet per day? 

WITNESS HOLLINGSHEAD: He said 
307000 "eubic: yards. 

Q Well, I guess I can take 
out my little electronic calculator and work that out 
from this volume. Is it going to progress the length 
of this in feet per day of yards or what? 

MR. MARSHALL: Mr. Williams 
has indicated he wanted to check the figure. Perhaps 
if you wanted it in terms of feet per day we could 
calculate that tonight and you can carry on with your 
discussion tomorrow. 

MR. GIBBS: Maybe he'd like to 
calculate a bit more. I'm going to end up asking how 
he knows how much this delta route is going to cost 
him. He doesn't know how many barges, and he doesn't 
really certain of how many feet per day. 

WITNESS CLARK: We have that 
figure, Mr. Gibbs. It's been worked out. It's not 
right on the top of our head. I've worked out the 
total number of days to do the entire trench. I don't 
remember, but it was a relatively small number of the 
capacity that that barge has. WE'1ll get you that 
tomorrow. 

Q Do you have the number 


of total days in your head rather than the progress? 


A Nats exactly 2.2 would 
sooner check my notes. 

Q Will you get that also? 

A Yes. 
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Puree tll Wrilians, Minning | 
Hollingshead, Cooper, Clark _ 
Cross-Exam by Gibbs 


Q 


dredge days or the number of 


A 


And was that based on 


days uSing one dredge or - 


The calculation I made 


was based on the number of days using one dredge. 


Q 


And the dredge, Mr. 


Williams, scoops the silt and sand out of the bottom 


of Shallow Bay, does it? 


WITNESS WILLIAMS: Yes sir. 


QO 


And then that's taken 


from the bucket by some kind of siphoning hose? 


A 

QO 

A 

Q 

A 
piping. 

Q 
edge of the dredge? 

A 


discharge piping and this can 


feet long. 

Q 

A 
practice 5° yes. 

Q 
going to do? 

A 


Yes sir. 

And where is it deposited? 
Downstream. 

How? 


Through the discharge 
Do you dump it over the 


No, we're talking about 


be several hundreds of 


And would it be? 


That's normal standard 
Is that what you're 


Yes, we've always said 


we're going to discharge the excavated material downstre 


of the trench. 


Q 


But you have no plan to 
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fay Purcell, Williams, Minning 
Hollingshead, Cooper, Clark 
Cross-Exam by Gibbs 
offload it into barges and take it away somewhere 
and dump it? 
A No sir, we have said that 
we have given consideration to doing some dredging 
a year early to use the excavated material for construc- 
ting of the work pads required on shore, that is the 
core of the work pads, and put up the pad of excavated 
dredged material and then cover them with gravel in 
the following winter. This is one procedure that 
could be used. On the other hand, the environmental 
people would like the activity confined to as short 
a time as possible, hopefully one season, and again 
this has to be worked out with them. If that's not 
possible, then the gravel required for the pads would 
have to be hauled in. 
Q Mr. Williams, what's 
your present plan, to dump the material into a hose 
and run it off 100 feet or so, and deposit on the 


bottom of Shallow Bay? 


A Yes sir. 

Q For both trenches? 

A Yes sir. 

Q How far apart are the line 


going to be across Shallow Bay? 

A 200 feet. 

Q And I guess I needn't 
remind you that if you dump it 200 feet from one you 
mignt wrop 1£t on the other. 

A That wouldn't be too bad, 


would it? 
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Purcell, Williams, Minning 
Hollingshead, Cooper, Clark 
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PORTING L-TOD. 
Y ‘ 


Q Now, Mr. Williams, when 
your trench is dug, how are you going to keep it open 
tii you put, the. pipe in? 

A The work -- the limited 


work that was done this summer, Mr. Gibbs, shows that 


it stands up pretty well. Of course, some over-excava- 


tion will be required to take care of the siltation 
that may occur between the time of excavation and the 
time of ie EAs 

Q You propose then to 
open the tren ch like you would on dry ground and 
leave it open until you put the pipe in? 

A Yes sir. 

Q And do you have to open 
the trench right on one side of Shallow Bay to the 
other before you put the pipe into it? 

A Yes sir. 

Q And how do you propose 


to lay the pipe, Mr. Williams, once the trench is 


opened? 

A Tompu ll 2 out; 

Q Can you describe that 
process? 

A Yes, these were pads that 


we talked about on the shoreline are built up above 
the spring flood or summer storm level, pipe is 
brought into the site either conc rete-coated or 

the concrete coating could be done at the site. 

The pipe is welded up into strings, 1,500-2,000 feet 


long, and a cable and a winch would De piaced on the 
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Purcell, Williams, Minning 

Hollingshead, Cooper, Clark 

Cross-Exam by Gibbs 
opposite side of the bay, and the pipe will be equipped 
with floatation tanks to keep it riding just up off 
the bottom of the trench as the pull is made, and 
the first “1,500 “or “2',000=fo0o0t "section “would "bepulled 
in, and the next one would be welded onto that and the 
pull would continue, similar to other river crossing 
proc edures. It's just a little bit longer. 

0) How will you make sure 
that the pipe is above the trench, Mr. Williams? 

A The current in Shallow 
Bay is,in the summer time"1s not*that hrgh7 Mr. Gibbs, 
but some other tugs and what-not will be required 
for assistance. 

QO Yes, you've got a 4%-mile 
length of floating pipe, so something is going to 
have to anchor it over the trench before you lower it. 

A Sure. 

Q And will yau lay both 
strings at once, or in sequence for the two 36s? 

A No, I would see them 
not done at the same time. One at a time. 

Q So that leaving aside 
the preparatory work, so far what you're doing between 
mid-June and the end of September in Shallow Bay is 
digging two trenches in the bottom in silt and sand 


100 feet wide, and in sequence putting in 4% miles of 


pipe strings. Is that rigne? 
A Yes sir. 
O But before you do the 


pipe stringing, you've got all of the welding and 
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Purcell, Williams, Minning 
Hollingshead, Cooper, Clark 
Cross-Exam by Gibbs 


weighting and fixing of anchors and so on to do on 
the pad alongside ship? 

A That can be done well 
ahead of time, or while the dredging excavation is 
going on. 

Q Yes sir, when I went 
through the list of activities, I began with mobiliza- 
tion, I understood that you were thinking of mid-June 
for mobilization, so your activities are not going 
to start before then, are they? 

A Well, we do show some 
preparatory work going on ahead of that in the bar 
chart, "Mr. "Gibbs. The approach work, and I've describe 


earlier the construction of the work pads. 


Q Mr. Williams, in what 
depth of water -- to what depth of water can your > | 
dredge work? : 

A You're speaking of 
maximum depth? 

QO Yes. 

A Rather than minimum. It's 


in excess of 100 feet, Mr. Gibbs. 
Q Will you use the same 
kind of dredge on each of the delta crossings that 


you construct in the summertime? 


A Possibly, yes. 
Q Possibly sir, will you? 
A We have a plan, Mr. Gibbs, 


that is subject to change, but the present plan is 


based on using the same type of dredge, yes. 
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Purcell, Williams, Minning 
Hollingshead, Cooper, Clark 
Cross-Exam by Gibbs 


(@) PAIS PLOnty Sir je Lt S 
the present plan that I'm interested in. 
THE COMMISSIONER: Perhaps we 
Gould yadjourn now, 2f at's “allright with you, and I 
think our hours of sitting are 9:30 to 12:30, and then 
2 till 5, .is that?) That's the program. Well, we'll sit 
those hours for the rest of the week until Friday after- 
noon, and we will not sit next Monday, so we'll resume 
next Tuesday at 1 A.M. I just want to -- 1 P.M. -- 
I just want to go home for the weekend and that means 
I can fly back Monday without overnighting in Edmonton. 
SO’we'll adjourn tL1189-30 
in the morning then. 


(PROCEEDINGS ADJOURNED TO MARCH 17, 1976) 


347 
M835 
Vor 130 


AUTHOR 


Ou 
BORROWER’S NAME 



















ae is } nw. 
TE cay : erat: 

) vad ve ¥ cn > Dh 
ne eb, 
47) 

1 “ “r 

ver) ; 








( 
» 
} 





AG Talk 
oat 


a 
| pul yg 
! 
Teas 
7 
: 
7 
: 
‘ 
| - 
| 
' 
- 
in 3 
oe vy 








si 
Ty UMIEMDOMPS 2g 8 07k BS 
Ug eveby akin bon 

Se HLPNPY erty Bite 


any 
Wa Be ES 
Betty 


hasty (MEME 
based ata Giese 
itt 
seue vi oe ts Ut ; JWavi lyst MRP GRE 
ern Lerestiue Ys byang! Nine a 4 i) OPER ET \hae 
WEST iy hi 0 i ‘ 
Pe - Mpls \ ci % LUAU 
: i 


UNE Ueen eo Am NEUEN 
is UU AL erp Bint ayaa 


et Kanne aN te tie Ute 
eeews Meus pe vty 7 Sean Re 
vatbtas hen rycin eT Vevey y Cua o ‘ 
i) " VUWey nou Vor uiyy Vm tenceri ss ULUKNEN i 
weds ey ax pets Tape amy UA UPURn hy 
Ws vy aby vals bit i c s Bier Muucasosveyi U8 
SCAN A ity i y 4 
us ALORA AN in uy Vinvipee \ 
vie Nay bat ‘ 7 ‘ { uray 5 veaTea 
Se Gaat nt Acres é Wives nanee val ‘ Unte Mawel fripiete 
acs on b vey Cnc ToS coin ti 
Meat ah) 
VUE er aa 
Sate is nets (Vt z ; 
SISO e tu iS Ku 
CCH wy 4 iS jeneuoanarhe th 
sth ut Aa 
pn ) RENE ‘ 
Raise AW Vetter a ‘ 
RCA \ ‘ ; aaneyahyeunQad ern 
OU We i PEAURU ARMA CCIE 
Tae May! ( 


AWE RSE 4816 
WSUS CEES RM SES ETT ROT 
severiy yy ai « 
WS ysNy 8 

Have Sia 


{Gay Site envi OUURE 
Peete eee 


an it ‘sh y Tay 

SCLMIHE Uah EG AUT en H We vieghyaenicit 

PRCA Byars otal ee 

ES UATEaR hea 
iM 


ee UEW Bows 
tebe Deft ou 
vat nntt H Wont 


eas new i ah ; 

nu \ 4 AP 

By a Weta NMS seracra anions (i 
ite (hihi aii i 


AKI 
ant 
Sy eats, 


( 
vr ah ue 
1 Gieet \ 
un W WY) nie yu y AWURUNTICA ua nea 
Ut) OE naa . i ( i OA hic 
i ty Wie culpa if Watt! Hvis aroha 
MONEE if Wyte 1} 
trait iethiheh yt VERSUS AUST 3 it 
ay Uykeiuis ee : PRIMA 
en Hype Reet \ i sti set i 
ce ; r HU Geis HEU vais Wi bien 
y fee neety Nee Scan ) ped ya cuit HUSK EA US 
Hethae air) H CSU RNAS SS vagy 
Baye Hei At y : wba narngey ei RUS YE 


vi ay Ryan 
Bay) AK un 4 TEA itt 
. URARES 4805 Ras fi ett att 
ial Mi j ei Mtig mH 
i sty ; x 


slit oe 


Gr Wings 


Ay k Ra dnotnloe ; 
Pebynedity Dr\WILien SAIPAN CRD 
Wee PHEALG ; 
ae 
Lise \ 
Weitine onthe nnsaty fh 
sigh 


aint 


Dyn 
SO CETI RRA RR Me 


i 
iy 


ee 
Ang 
huh 
te av by On CE 
it Vea Gta ryt Paylite ania a ake csi ai Liha is 
ih vies POT a RP iene 

k : iy 

at 


iypilintgayt 


eisyetl 
hes 
Ng 


Pree teh 


Mel be: an 
t t 


ce 


He 
a 
ee 


i a 
D La 
eat 
ayy K 
f uM aerate 
{ pa laatt 
Ala he abla! a 
int 


if He é 
and da tay al 
Pe etF i b 
Wi : B Wy ne ns A) ti ft 
iF ‘ } 
ii iy ee pat Pelee a fi inital 
i i aa ward 


haa fae Veneta oehactiy 
He est eectahniata ah ‘ 
very ade , rh 
tet Wika te : ij } i eh 
MY he OBEN 
anne wp hand a 
HK Mh uch AE aNintplieorey nd ganic iN i 
cee tes 4 HS ray Aa 

Un Pigwene ie Ox 


eliaat sf 
Chants a wife 
Lh 


i 
ven yeu nia dhh 
HEGEL Tat 
aha liees Uf TNL 
Peary i i 


Oe 
ni ee pl 
dey raha 
te Aneta pL Ma Wed RIN a ee 
Baek tent i fi GK 
cea tale ‘ Lipa Valieyov kota baa) One) 
Ap 4 1 Buty angie bins ha ret ai ne itis ha ANIL f 
t ub gop ae me bh ila ttl 
fun eon aes : 


se beReb eg) (kh mn 
Wipe eae ROL (i ME neste tetle Ponies! 
ALES REPU DRE ES eT une A yelte 
tl ir Nib siitah vita 
ii Usa ley RST Eg RE 
DESPA eA t Pana PUN en Re 
We teeehehs geen % w fear eit welts pce Ra Ge 
akg pnts iveeh ner eOn tL i i n hike 
Min hihe ty bk , ps yaw AC n E CaN A a 
vi stonaeueduilal hua iie oF | 1 v ; i ‘ ALATA UENO 
abs pani bs Ga ea ste CON ThE aD 
i ye 
yA Bit Hoey un ean tl 
ise SL eae a 
int Ant ALCL ULAR Sia Me Me MELEE 
Aan pees We TU Cen a he 
a AeA AGEL RL YAU cab bapa: AeMg Aa) LOAN PML ie MU aL RR 
WT OMERVIPED UPR A ra Hen ct KH i Heh ath PSI MUR Earns 
Agee oy ty tesa a dy NEAL I meee y ryt 
Hama ayn eae A Ue ty a Deugh: 
pheledee faim 
Wale ELA ; 
bah i sleetaa tone ny 
} Gi 
qothng RHEE cE 
inka 2h ‘ Neue Dra Paha 
CPDL OYE MA ROA Me he tb 4 : FORCNCRINDUHCRNG I aes 
i WAL EN i 


ese QM Me ett 
abe DAL Oe Ny ALLL USE 


RERLSA WM RARE Pech RE 


PeULeeusy ie 
ACHE AR LEO CELT 1 
Wat phew 
Uefa E Ai Helges he Rube aH Hedy basevere nh 1h 
ate! pester nici 
6 h Dir o 4 i PORMh Ma otees nen 6 
tan SM oy At 


Pr eM NA ALoE ye este ‘ lt 
Haveamanyerps bese hdite habit. “ ay Paes 
veya by ka ta eh Wa Pa ica 10k PALATES ROREV RUD RI Sp oie FHY Beek aL Gy RAPE DIL y . : ; 
paviiby aeacheed Ta fy) mh let EL Oh MA eM At orca iis tigi 
We CSR AA LAD bus A ROCA ACD 
Fey coog tian lla t eal eh testa 
PY DUrAD Ls Reale ‘ 2 hae ae uaa Dy 
i Parodie baa? 
Titel 
is terol 
isabsaabs KEEhEP Md PL Oradell 
nie Oe 


tiny 
He ; 
phew SHEET : i 4 PBA OHSU LE ocv oa py tegen 
ara | * Wipe nnuh Nis 





